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ADI ec one LOT ie 


The Honourable Otto E. Lang, P.C. M.P., 

Minister of Transport, and Minister 
Responsible for the Canadian Wheat Board, 

House of Commons, 

OTTAWA, Ontario 


Saree 


We, the Commissioners of the Grain Handling and Transportation 

Commission, appointed by Orders-in-Council PC 1975-872 and PC 1975-1067: 
To inquire into the rail needs of communities, 

the economies of a modernized rail system and the pro- 

bable conduct of producers and elevator companies in 

changing circumstances for the purpose of making recom- 

mendations concerning the future role of that portion 

of the rail network identified for further evaluation 
Now submit Volume 2 of our Report. The seven reports in this compen- 
dium are a part of the research program carried out in the course of 
our evaluation of the grain transportation and handling systems in 
Western Canada. They are a part of the input to the conclusions 


reached, and the recommendations made by this Commission in Volume 1. 
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TO THE READER 


The seven reports contained in this volume are a part of the research 
program carried out by the Grain Handling and Transportation Commission 
in the course of their evaluation of the transportation and grain handling 
systems in Western Canada. These reports provide an insight into some 
of the constraints on the retention and expansion of the secondary 
agriculture industries in Western Canada, as well as a look at the 
energy implications of changes in the branch line network and the mini- 
train as an alternative to conventional branch line operations. 


These ‘background papers provided a part of the input to the con- 
clusions reached, and recommendations made by the Commission and referred 
to in Volume I. It is hoped that these papers will provide the reader 
with an expanded insight into the complexity and ramifications of some 
of the issues facing the handling and transportation system in Western 


Canada at this time. 


Waren, &7-1ape* we ant, 


as 


fr et joy Ried, Marzeey 
a 7’ 
ney ia eévgs Gar 

7 < — — 

Hewg 49008 GF aired ; 
_ a 
| cemnehinon Am, 

teabe? “pee hyor age 
' 2 7 on eel og 7 
jtemon i Sig Gee ab ans) 
ded seu” 
(Tae 1 anh Paus 


4 


} 
int WiltQ wey "Am 
7 5 7,6 
>t eeuerr v wid 0 
aril 


a’ ro? ee nAbh wh 
sia py 26 ed 


7 


Te 


COP Astran ieee heel 


COST OF HAULING GRAIN 
BY FARM TRUCKS 
IN WESTERW CANADA 


S. fl. KULSHRESHTHA 
\l ' A ' Scom 


INTRODUCTION 


Any decision involving a reduction in the existing number of grain 
collection points (elevators) on the prairies, in most likelihood would, 
yield higher costs of transporting grain between farms and the collec- 
tion points. Any estimation of such costs requires the knowledge of 
the level of cost of hauling grain by alternative modes (farm trucks, 
commercial trucks, etc.) as well as the factors affecting the level of 
this cost. The present report is designed to provide this type of 
information for farm trucks for Western Canada. 

The study has the following objectives: 

1) to estimate the total annual cost of hauling 
grain between farms and a collection point 
(usually, but not exclusively, country elevators), 
and to calculate the average cost of hauling, 

2) to investigate the behaviour of total and average 
costs as size of farm and distance to a collec- 


tion point increase, and 


3) to identify the factors affecting average cost 
of hauling grain by farm trucks. 


cope 07 ithe study, 


This study is based on an analysis of 417 farm trucks* in various 


areas of Saskatchewan. Results reported here are based on a survey of 


* A farm truck in this study was defined as the one with a 
F-plate and used for hauling grain between a farm and a grain collec- 
tion point (country elevator, feed mill, seed farm, terminal elevator, 
neighbors' farms, etc.) during 1971-72 crop year. 


Abia 


farm trucks conducted by Kulshreshtha* during 1972-73 for the Govern- 
ment of Saskatchewan. The present study differs from the original 
Study in two respects: one, all the large (in volume hauled) custom 
truckers have been deleted from the main analysis; two, levels of cost 


reported here reflect the economic conditions as they existed in 1974. 


Organization of the Study 


The remainder of this study is divided into three parts: one, 
description of sample and brief methodology; two, estimates of annual 
cost of hauling grain and average cost estimates; and three, analysis 
of factors affecting average cost of hauling grain by farm trucks. 


The report concludes with a summary of major findings. 


ANALYTICAL FRAMEWORK 


Selection of Sample 


In the past, a number of studies have been carried out related 
to the cost of hauling grain. The following reports were reviewed: 


1) E.W. Tyrchniewicz, A.H. Butler, and 0.P. Tangri, 
The Cost of Transporting Grain By Farm Truck, 
Centre for Transportation Studies, The University 
of Manitoba, Res. Rep. No. 8, July 1971. 


a Results of this survey have been reported in S.N. Kulshreshtha, 


An Economic Analysis of Farm Truck Ownership, Utilization and Cost of 


Hauling Grain in Saskatchewan, Dept. of Agric. Econ., University of 
Saskatchewan, RR: 73-09, August 1973. 


hie 


ine) 


) E.W. Tyrchniewicz, The Cost of Transporting 


Grain by Farm Truck in the Prairie Provinces, 
A Study Prepared for the Grains Group, October 


1970. 


3) S.N. Kulshreshtha, An Economic Analysis of Farm 
Truck Ownership, Utilization and Cost of Hauling 


Grain in Saskatchewan, A Study Prepared for Grain 
Handling and Transportation System Rationalization 
Office, Regina, August 1973. 

4) S.N. Kulshreshtha, Cost of Grain Hauling By Farm 
Trucks in Saskatchewan, Agricultural Science 
Bulletin, Extension Division, University of 
Saskatchewan, March 1974. 

5) Canada Grains Council, The Grain Handling and 
Transportation System in the Brandon Area, 
Winnipeg, 1974 

6) Canada Grains Council, Grain Handling and 
Transportation, Area 11 Study, Winnipeg, October 
1975. 

7) E.W. Tyrchniewicz, G.W. Moore and 0.P. Tangri, 
The Cost of Transporting Grain by Custom and 


Commercial Trucks, Centre for Transportation 
Studies, University of Manitoba, August 1974. 


A summary of sample characteristics for these studies is shown 
in Appendix A. 

Of the studies mentioned above, only two studies (No. 2 and 3 
above) were based on an original survey of farm grain trucks*; study 
No. 7 was for commercial and custom trucks, and the remaining studies 
used these samples in some modified form. 

For purposes of conducting the present study, it was agreed at 


the outset that no new data generation would be carried out. Such a 


‘ This excludes study No. 1, because it was a part of the 
sample for the study No. 2. 


decision was made in light of two considerations: (i) the existing 
Studies and their sample information were acceptable, and also acces- 
sible to the Commission; and (ii) a new Survey of a moderate sample 
size (say 400 to 500 farmers in the three prairie provinces) required 
a large financial outlay and time resources. 

The choice of a sample was then narrowed down to two sets of 
samples: one, by Tyrchniewicz for the Grains Groups study, and two, 
that by Kulshreshtha for Saskatchewan. Tyrchniewicz's sample con- 
tained a total of 279 farm trucks, of which 120 were in Manitoba, 101 
in Saskatchewan and the remaining 58 in Alberta. Kulshrestha's sample 
consisted of 430 grain trucks (on 380 farms) including 13 large* 
cumstom truckers**. Both of these sets of samples had features different 
from each other. The Tyrchniewicz sample offered the following advan- 
tages: The sample had farms from all the three prairie provinces, and 
therefore lent itself to a type of analysis with provincial disaggrega- 
tion. The Kulshreshtha sample lacked on this characteristic. However, 
it had the advantage of being more recent (1971-72 vs. 1968-69 for 
the previous sample), and having been selected by a random sampling 


process. Furthermore, if factors affecting cost of hauling grain are 


sl The term "large" refers to the fact that these individuals 
engaged heavily in the practice of custom hauling of grain or other 
products. 


*k In this study a custom trucker was a farmer, using a F-plate 
truck, hauling grain for another farmer for an agreed fee. 


similar and if their effect is equal in all the three provinces, a 
sample based on one province might be considered representative of 
Western Canada*. 

The results based on Tyrchniewicz’s sample were examined further 
to test whether there were significant differences among the three 
provincial subsamples. A cursory analysis indicated that the three 
provinces might be significantly different from each other. However, 
this feature of the sample was outweighted by the consideration that 
the survey referred to 1967-68 period, and in light of structural 
changes taking place within the industry the results may be of limited 
value. Attention was subsequently focused on the Saskatchewan sample. 
Since it included a number of large custom truckers, and since these 
trucks were not comparable to average farm trucks (in size, utiliza- 
tion and cost), it was decided to use this sample after deleting the 
13 large custom truckers in the Goodsoil - Pierceland area of the 


sample. 


Characteristics of Farm and Grain Trucks in the Sample 


As mentioned earlier the sample contained a total of 417 trucks. 
These trucks were maintained on a total of 370 farms (Table I-1). 
An average farm in the sample maintained 1.127 trucks. On an average, 
the sample farm was of 1,053 acres, seeded 461 acres to grain crops, 


and delivered about 11,100 bushels of grain to various outlets. 


cs For more elaboration on this point, see Appendix B. 


(Table I-2). Average distance between a farm and the country elevator 


was 10.75 miles*. 


TABLE I-] 
DISTRIBUTION OF FARMS BY NUMBER OF TRUCKS 


Number of Trucks : No. of 
Per Farm Trucks 


326 
84 


TABLE I-2 
SELECTED FARM BASED CHARACTERISTICS OF THE SAMPLE 


Characteristic Unit Value for 
1971-72 


Size of Farm Acres 13053 
Area Under Grain Acres 46] 
One-way Distance to Elevator| Miles 10273 
Total Bushels Delivered Bushels 11.-5099%4-7 


z This average distance is slightly higer than what is considered 
to be typical distance between a farm and a country elevator. This is 
because of slightly higher proportion of farms with hauling distance over 
30 miles in the sample. This proportion was 13.78 percent as against 
only 3.1 percent for prairie provinces. 


= oo 


An average truck in the sample was a two-ton, with a gross weight 
of 19,590 pounds and with a grain box capacity of 208.6 bushels as 
shown in Table I-3. Average distance between a farm and all the collec- 
tion points was estimated to be 8.94 miles. This is equivalent to the 
distance per load when all delivery points' distances are weighted 
according to share of total grain received. Average output of the 
grain truck -- as measured by bushel mile* -- was estimated to be 


88,022 bushel miles. 


TABLE T-3 


SELECTED TRUCK BASED CHARACTERISTICS OF THE SAMPLE 


Characteristic Unit Value for 
1971-72 


Size of the truck Tons (oeA0S) 
Gross Vehicle Weight 000 Ibs. 59 
Capacity of Grain Box Bushels 208.6 
Age of Truck Years loece 
Annual Mileage Miles 352C0..0 
Prop. of Grain Miles to Total % ays) 
Annual Bushel-Miles --- 88,022 


Weighted distance to all outlets} Miles 8.94 


* 


Bushel-mile is a measure where one bushel of grain travels a 
distance of one mile. 


Methods of Estimating Cost of Hauling Grain 


In this section the method of estimating various items of cost 
related to hauling grain by farm trucks is described briefly.* Total 
cost was divided into three parts: 


- Total Annual Cost = Annual Common (Fixed) Costs + 
Annual Common (Variable) Costs + 
Direct Costs. 


Common costs are those costs related to hauling grain which are 
incurred for trucs as a whole; their share for grain hauling is appor- 
tioned using some suitable criterion. Direct costs are those costs 
which are associated directly with the grain hauling job, and thus, 
need no apportionment. The criterion chosen to apportion the common 
costs was the proportion of grain haul miles to annual mileage of the 
truck. 

As mentioned earlier costs in this report reflect the 1974 level. 
Since the survey data were collected for the 1971-72 crop year, these 
data were updated using cost indices. These cost indices were derived 
from Statistics Canada's Farm Input Index**. For the two periods -- 
1971-72 and 1974, the value of appropriate indexes were recorded. *** 
Ratios of the 1974 indices relative to 1971-72 were used to update 


various cost items. This procedure was followed for all items, except 


7 For more detailed description, see Kulshreshtha, 1973, op. cit., 
pp. 78-90. 

** For more details see, Statistics Canada, Price and Price Indexes, 
(62-202), Ottawa. 

*kk For 1971-72 average index for the period III quarter (1970) to 
II quarter (1972) was used, whereas for 1974, average index for the 
calendar year was used. 


fuel cost. For fuel prices, no suitable price index was reported by 
Statistics Canada. Actual fuel prices during 1971-72 and 1974 were 
therefore used.* The ratio used for this update of cost levels are 
Shown in Table I-4. 

The Common (fixed) costs included the following four items: 

1) Depreciation Costs: The method of calculating 
depreciation in this study was a modification of 
straight-line and annual revaluation method. 
Furthermore, adjustment was made for increase in 
the value of truck over time. The following proce- 
dure was used for this adjustment: 


- Estimate the up-dated purchased value of 
the truck in 1971-72 as 


Original Price Index of Truck 
= |Purchased + Bee in 1971-72 
Value Price Index of Truck 


in Year of Purchase 


- Determine the 1971-72 value of the truck. 
(This value was the same as reported at 
the time of the survey). 


- Calculate Annual depreciation as: 


Value in Step (i) - Value in Step (i7) 
No. of Years truck was maintained. 


In this calculation, price index for the value of 
truck is required. Source of data is provided in 
Appendix C. 


‘e The actual fuel price during 1971-72 was 25.1 cents per 
gallon, which increased to 38.8 cents by 1974 -- an increase of 54.58 
percent. For more details see, "The Energy Implications of Rationali- 
zation of Light Density Traffic Branch Lines", prepared for the Grain 


Biee te and Transportation Commission, by Clayton, Sparks and Associates 
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2) Interest Costs: This cost was simply calculated 
by using eight percent rate of interest to owned 
portion of the value of the truck in 1971-72. 
For the remainder actual interest rate paid was 
applied. 

3) -Housing Costs This cos tuinciuded depreciation 
on the building, repairs to the building, and 
interest on investment. Rates of depreciation, 
and of repairs were five percent and two percent 
of the value of building, whereas a rate of interest 
equal to eight percent was charged. 


4) License and Insurance Costs: Actual license and 
insurance fees paid were used. 


The Common (Variable) Costs included two items of costs: 
1) Tires and Batteries Costs: These were the 


actual levels of costs incurred by farmers 
during the survey year. 


2) Repairs and General Upkeep Costs; The letter 


category of cost included expenditures incurred 
on minor tune-up, lubrication, small repairs, 
changing 011 and anti-freeze, and other general 
related expenses. These costs were used directly 
from the questionnaires. 

Major repairs included items of more lasting in nature. Items 
such aS a new engine, a major overhaul of an engine, or similar expendi- 
tures were included in this category of costs. Although such cost 
expenditures could have been spread out over a number of years, no such 
attempt was made, since in a large sample it was expected that such 
expenditures would be averaged out with those trucks with no such cost 
in that particular year. 

These costs included both the labour cost as well as the cost of 


parts and other supplies. An hourly charge of $2.25 was used to esti- 


mate the labour cost in 1971-72. 


eee 


The direct costs of hauling grain included two items: 

1) Fuel Costs: Fuel costs were derived by deter- 
mining price paid for fuel, and farmers' esti- 
mate of average miles per gallon. These figures 
were used in conjunction with grain haul miles to 
estimates annual fuel costs. 


2) Labour Costs: This cost was divided into two 
parts: 


- Dead-haul labour costs: which is the time 
required for loading and unloading of the 
truck, and waiting at the country elevator. 
- Driving labour cost: this is the time it 
took a farmer to transport his grain (after 
loading) from the farm to the country eleva- 
tor (or to other delivery outlet). 
It was further assumed that all trips made to the country elevators 
were Single purpose trips; i.e. grain delivery trip. 
This labour input was evaluated by using an hourly wage rate of 
ye 72 sia ial A Se 
After the calculation of total annual cost of hauling grain, the 
following cost measures were derived: 
- Average cost per bushel: which is the total 
cost = total bushels delivered during the 
year. 
- Average Cost per Bushel-Mile: which is the 


total annual cost = total bushel-miles for the 
LEV uCcK: 


COST OF TRANSPORTING GRAIN BY FARM TRUCKS IN 1974 


In this section the cost of hauling grain by farm trucks between 


a farm and delivery outlet are reported. These estimates were derived 


ay i a 


using the methodology reported in the previous section. Furthermore, 
as already noted, the 13 custom truckers were deleted and the subse- 
quent estimates relate to a grain truck not actively involved in custom 


Ceucking=. 


Total Annual Cost of Hauling Grain 


Total annual cost of hauling grain during 1974 was estimated to be 
$521.38 per truck.** Of this total cost the items of major importance 
were dead-haul and driving labour, depreciation and repairs and upkeep 
costs. Common costs (both fixed and variable) accounted for 51.8 per 
cent of the total, whereas the remaining 48.2 percent were direct costs. 
(Table I-5). The fixed common costs per grain truck were $179.94 or 
34.5 percent of the total grain hauling costs, whereas the variable 
common costs were $90.39 per grain truck, or 17.3 percent of the total 
grain hauling cost. 

Largest single component of the total cost was dead-haul labour 
(22.1 percent) followed by depreciation (19.9 percent) and driving 
labour (17.1 percent). Since labour input is imputed (since most part 
of this labour is supplied by operator and family members), the out-of- 
pocket costs of transporting grain are substantially lower than $521.38 


per annum. 


i Cost of hauling grain for these 13 custom truckers, along 
with selected farm and truck based characteristics are presented in 
Appendix D. 


*x* This implies that if a farm used more than one truck for 


hauling grain, his cost, on an average, would be a multiple of this 
number and the number of grain trucks. 


on ee 


TABLE I-5 


LEVEL AND DISTRIBUTION OF ANNUAL COST OF HAULING GRAIN 
BY FARM TRUCKS IN WESTERN CANADA, 1974 


Particulars 


Percent of 
Total Cost 


Depreciation Cost 


Housing Cost 
Interest Costs 


License & Insurance Cost 
Common (Fixed) Costs 


Tires and Batteries Costs 
Repairs and Upkeep Costs 


Common (Variable) Costs 


Fuel Costs 


Dead-haul Labour Costs 


Driving Labour Costs 


Total Cost 52.36 100.0 


a he 


Average Cost of Hauling Grain 


Total annual costs were converted to average (per unit) costs. 

Two types of unit costs presented are: average cost per bushel, and 
average cost per bushel-mile. Results are shown in Table I-6. Average 
common fixed costs were estimated to be 1.827 cents per bushel and 0.204 
cents per bushel-mile. Average direct costs were 2.549 cents per bushel 
and 0.285 cents per bushel-mile. Average total cost (including commong 
and direct costs) per bushel for 1974 was estimated to be 5.294 cents 
and that per bushel-mile to be 0.592 cents. 

One might wonder whether the average costs shown in Table I-6 are 
representative of the situation that existed in the prairie provinces 
during 1974. To test this, estimates of cost using the sample data 
were weighted by prairie provinces' distribution of permit holders by 
hauling distance. Results are shown in Table I-7. The average cost per 
bushel was estimated to be 5.602 cents, whereas that on a per bushel- 
mile basis to be 0.593 cents. One must note that weighting of various 
farm situations was done only on the basis of distance to country ele- 
vator; no consideration was made to distribution of farms of various 
sizes within a distance range. Furthermore, in this classification 
weighted distance to all delivery outlets was not considered, and to 
the extent the distance to elevator is different from the weighted 
distance, overall average costs figure may be different. However, 
based on this crude aggregation, the average costs as reported in 


Table I-6 are representative of the average conditions in the prairie 


provinces during 1974. 


See lGged 
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TABLE I-6 


AVERAGE COST OF HAULING GRAIN BY FARM TRUCKS 
IN WESTERN CANADA, 1974 


Sa 


Particulars Per Per 


Bushel Bushel-mile 

---------- cents ------------ 
Average Common (Fixed) Costs W627 0.024 
Average Common (Variable) Costs .918 0.103 
Average Direct Costs 2.549 0.785 
Average Total Cost 5.294 UE5o2 


RELATIONSHIP BETWEEN AVERAGE COSTS, VOLUME OF GRAIN DELIVERED 
AND DISTANCE TO ELEVATOR 


In order to investigate the above interrelationships, the sample 
of 417 trucks was stratified by two characteristics: one, distance 
between a farm and country elevator, and two, annual volume of grain 
delivered by the truck. Nine distance categories and seven volume 
categories were selected, resulting in a total of 63 cells. However, 
21 of such cells had zero frequency, leaving only 52 cells with any 
grain truck. Characteristics of such trucks, along with information 
on a total and average costs are summarized in Table I-8. A few 


tendencies in this table are noteworthy: 


ase ea 


TABLE I-7 


APPROXIMATE TOTAL ANNUAL COST AND AVERAGE 
COST FOR PRAIRIE PROVINCES, 1974 


Percent.of Average Per Farm Truck 
Total Farmers Total- Cost Bushels Bushell - 
Distance in Prairie of Hauling Delivered Miles 
Range Provinces 
(miles) 1973-75 


125201 TUZS57 
eS 64,104 
Wile Shs) 103,769 
8, /00 1135093 
Si ere W6;525 
1,804 44,248 
3.970 114,596: 
2,784 132,104 


Weighted Average 544.21 G7 4e4 91,707 


Re) 
.8 
8 
0 
ue) 
eo 
3 
=! 


Weighted Provincial 


Average per Bushel 5.602 cents 
Average Cost per Bushel-Mile 0.593 cents 


Source: Col. 2, Canada Grains Council, Distribution of Present 
Delivery Miles among Permit Holders; Col. 3, 4 and 5 
based on Saskatchewan sample 
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1) As either the volume delivered or distance to 
elevator increased, there was a tendency in the 
truck size (as measured in terms of capacity of 
grain box) to increase as well. 


2) There was no apparent relationship between 
volume delivered and distance to all delivery 
points. 


3) As volume delivered increased average cost per 
bushel-mile declines. A similar tendency was 
observed for the average cost to decline as 
weighted distance to all delivery points 
increased (Figure I-1). 


ECONOMETRIC ANALYSIS OF FACTORS AFFECTING AVERAGE 
COST OF TRANSPORTING GRAIN 


The 417 grain trucks were further examined for any regularities 
that might exist among cost of transporting and various characteristics 
of the truck (and/or farm). Both the unit costs -- average cost per 
bushel and average cost per bushel-mile -- were examined. The fol- 
lowing variables were hypothesized to affect the level of average 
COST: 


2 


Kies Size of truck. This variable was measured 
in two alternate forms: in tons and in 
terms of capacity of the grain box; 


Xo = Volume of grain delivered by the truck per 
annum; 

Nip = Age of the truck; 

oh Annual utilization of the truck; 

Xe = One-wayrdistance tocdelivery (point. ssihis 


variable was measured in two alternate ways: 
distance to the country elevator and weighted 
distance to all delivery points; 


eo ge 


e < 3,000 Bu 


© 6-10,000 Bu 


Average Cost/Bu-Mile [] 15-20,0C60 Bu 


Ad 20-25, 000 Bu 


<= 3,000 Bux 


4 >: Xo) 


x Ss 
ee e 
3 15-20; 000Bu2 Se 


eee ae me 
Ayre 20-25,000 Bu. <i 6 10,000 Bu. 


0 10 20 30 40 50 60 70 


Distance to 
Delivery Point 


Figure I-1: Relationship among distance to Elevator, 
Volume of Grain delivered per truck, 
and Average cost per Bushel-Mile, 1974. 


AS) ee 


X, = Nature of road surface travelled, expressed 


: as proportion (percent) of paved road to 
total distance; 
Xo = Output of the truck, as measured by annual 


bushel-miles generated. 


The following specifications were hypothesized: 


Where Y, = Average cost per bushel, 


Y, = Average cost per bushel-mile. 


Average cost per bushel: 


ae F(X), Xns X30 Xes Xe) 

Y, = F(X)» Xoo X30 Xas Xes Xe) 
Average cost per bushel-mile: 

eee F(X, » Xns Xo Xe Xo) 

Yo = F(X), Xo» Xo» Xe Xp Xo) 


The size of the grain truck was expected to exert a downward pres- 
Sure On average cost because of a more efficient utilization. Similarly 
the age of the truck and annual utilization of the truck were expected 
to be negatively related with average cost. One of the explanations 
for lower average cost for the older truck is the smaller depreciation, 
which may be partially offset by larger repairs and general maintenance 
expenditures. Distance travelled variable could be hypothesized to 
influence average cost both positively as well as negatively. The 
positive influence of this variable may be as a result of a change in 


the nature of truck required to adequately perform the hauling function. 


Pay A 6 eat 


It is conceivable that as hauling distance increases, farmers may have 
to purchase larger and/or newer trucks which would increase the average 
cost. On the negative influence, it is conceivable that longer distance 
would result in larger annual utilization and thereby, would reduce 
average costs. 

The nature of the road surfaces travelled (paved vs. unpaved) was 
hypothesized to have a negative influence. This was based on the fact 
that on paved road costs of upkeep, tires, and of other repairs are 
somewhat lower. The output of a truck (bushel-miles) was hypothesized 
to have negative influence on cost per unit of output since with 
increased output the fixed costs are better distributed, resulting in 
a decline in total cost. 

Results are shown in Tables I-9 and I-10. Results for the average 
cost per bushel relationships were expected on a priori basis. Further- 
more, all coefficients were found to be statistically significant at 
One percent or less. The only exception to this was the coefficient 
for the road surface which was positive, but insignificant. It was 
subsequently deleted. Based on the goodness of fit criterion equation 
(5) in Table I-9 was selected. Average cost per bushel increased as 
one-way distance to elevators increased. However, average cost per 
bushel exhibited a tendency to decline as a larger truck was used, as 
truck age increased, as volume delivered increased, and as annual 
utilization increased. A one percent increase in the volume hauled 
decreased average cost per bushel by 0.150 percent. Similarly, an 
increase in the distance to various delivery points by one percent 


increased average cost by 0.475 percent. 
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Results for the average cost per bushel-mile are shown in Table 
I-10. Based on the criterion of goodness of fit equation (7) could 
be selected. However, in this equation volume delivered variable 
had a somewhat questionable sign for the coefficient. It was, there- 
fore,deleted and equation (9) was selected. According to this equation, 
one percent increase in, the outputsof the truck decreased average cost 
per bushel-mile by 0.185 percent. Results based on this function are 
plotted in Figure I-2 and I-3. In Figure I-2 interrelationships among 
average cost, bushel-miles, and size of truck are shown, whereas those 
for distance volume delivered are shown in Figures 1-3 and I-4. Aver- 
age cost per bushel per mile declined as either distance, volume of 


grain delivered, or both increased. 


SUMMARY 


1. An average farm in the sample was of 1,053 acres, situated 
approximately 10.75 miles from a country elevator, and delivered 
approximately 11,099.7 bushels to various collection points. An 


average of 1.127 grain trucks were maintained per farm. 


ap An average grain truck was 2.03 tons, with the capacity of grain 


box of 208.6 bushel, and was 15.66 years old. 


ce On an average, a grain truck was used for 3,226.6 miles, of 
which 33 percent for hauling grain between farm and a_collec- 
tion point. Weighted distance between the farm and a collec- 


tion point was 8.94 miles. 
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FIGURE I-3: Relationship between Volume Delivered and 
Average cost for various Distances, 1974. 
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FIGURE I-4: Relationship between Distance to Delivery Point 
and Average Cost, for Various Volumes Delivered. 


Pon Yes 


Total grain transportation cost during 1974 was estimated to 


be $521.38 per annum. 


Dead-haul labour and depreciation were the two leading items of 
expenditure, accounting for 22.1 percent and 19.9 percent of 


TOtdls COSt: 


Average cost of transporting grain was estimated to be 5.294 
cents per bushel, and 0.592 cents per bushel per mile. The 
average cost under existing (1973-74) hauling distance was 
estimated to be 5.6 and 0.593 cents, per bushel and per bushel- 


mile, respectively. 


Trucks were stratified by distance to elevator and annual volume 
of grain delivered. Based on this analysis there was a tendency 
in average cost per bushel-mile to decline when either distance 


or volume increased. 


Based on regression analysis average cost per bushel per mile 
declined with an increase in size of truck, its annual utiliza- 


tion, its age and annual bushel-miles. 


ee og 


\a Jeaa-s 

v] 

AG ideal pet ont “ uh ro 
Pu aus / 


= 
Vi Mogens yy 
bet 


: 


cr rats of none 


9% woe hile 


ye rnb, 
ae 

> Seon averave 
Bata 
sone sat iw | 


APPENDIX A 


SUMMARY OF SAMPLE 
CHARACTERISTICS AND FINDINGS 
OF VARIOUS STUDIES ON 
COST OF TRANSPORTING 


GRAIN BY TRUCK 
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APPENDIX B 


REPRESENTATIVENESS OF THE STUDY SAMPLE 


FOR WESTERN CANADA 
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REPRESENTATIVENESS OF THE STUDY SAMPLE FOR WESTERN CANADA 


Since this study employs a sample of grain trucks from one pro- 
vince, namely Saskatchewan, one might wonder about its representa- 
tiveness for the entire prairie region. To the extent that the three 
provinces have different hauling conditions, different distribution 
of farm sizes and enterprise combinations, different estimates of 
cost of transporting grain would result. However, such differences 
exist even within a region, and between farms. 

The merit of the argument that any subregional sample may not be 
representative of the entire region rests on two premises: one, that 
different sets of variables influence cost in different subregions, 
and two, the magnitude of their effects on the cost are different. 
These premises were examined further using Tyrchniewicz's sample, 
for Western Canada. For the first premise it was shown that the same 
set of factors influenced average cost per bushel (or bushel-mile) 
in the three provinces. For the second premise the following proce- 
dure was used. Multiple regression parameters for average cost of 
hauling grain (as affected by truck and farm characteristics) in 
the three provinces were examined for homogeneity. A formal test 
for homogeneity of parameter could not be applied. Alternatively, 
for the prairie provinces' coefficient (for a given independent 
variable) a 90 percent confidence interval was estimated. This con- 
fidence interval was used to see whether the coefficients for the 


three provinces (for the same independent variable) were contained 


Se30 


within it. For the variables examined, such was not the case. How- 
ever the differences did not appear to be large. One must also bear 
in mind that this observation is not based on a formal statistical 


test, and therefore, this conclusions remains at best, tentative. 
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APPENDIX C 


METHOD OF ESTIMATING THE INDEX 
FOR VALUE OF TRUCK 
PRIOR TO 1961 
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METHOD OF ESTIMATING THE INDEX FOR VALUE OF 
TRUCK PRIOR TO 1961 
Statistics Canada has recently constructed an index for the value 
of truck based 1961. One of the problems of using this index over a 
period of time is that it was not available prior to 1961. However, 
during 1961 and 1969 Statistics Canada published two indexes: 
1) 1961 based index of value of truck, and 
2) 1935-39 based index of price of farm machinery. 
Using this data, a regression function was estimated using 1935-39 
as the independent variable and 1961 based index as the dependent vari- 


able, with the following results: 


Y Fone 22017 K 


r? = .962 


The coefficient was significant at one percent level of signifi- 
cance. This index was used to estimate the 1961 base index for the 


1938-1960 period. Results are shown in Table I-C-1. 
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TABLE I-C.1 


ESTIMATION LEVEL OF INDEX (1961 = 100) 
OF VALUE OF FARM TRUCKS IN WESTERN CANADA 


1935-39 Estimated 1961 = 100 Index 
Index (x) Veen 4329 toc ldix 
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Actual (1961 = 100)- Index 


1966 TOSe0 
106.4 
inet 
114.0 
Ie 9 


* Average of available monthly indexes; therefore should be 
considered as an approximate. 
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APPENDIX D 


SELECTED CHARACTERISTICS OF CUSTOM TRUCKERS 
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TABLE I-D.1 
TRUCK BASED CHARACTERISTICS 


Characteristics 

(Average per Truck) Unit Value 
Size of Truck Tons 3.038 
Capacity of Grain Box Bu. Stow any 
Annual Mileage Miles 12,433 
Annual Bushels Hauled Bu. 27,558 
Distance to Elevator Miles 36.9 


Weighted Delivery 


Distance Miles 5574 
Age of Truck Years 8.85 
Bushel-Miles L52h,525 
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TABLE I-D.2 


DISTRIBUTION OF TOTAL COST OF TRANSPORTING GRAIN 
FOR A CUSTOM TRUCKER, 1974 


Cost Item Value For Percent of 
1974 Total Cost 


Depreciation 14.2 
Housing Jhewe 
Interest 8 
License & Insurance Sie) 
Common (Fixed) Costs 26.5 
Tires & Battery 8.9 
Upkeep & Repairs Pies 
Common (Variable) Costs 20.5 
Fuel Cost Pon 
Deadhaul Labour ore 
Driving Labour [eevee 
Direct Costs oySEA0) 
TO talCosiu 100.0 
TABLE I-D.3 
AVERAGE COST OF TRANSPORTING GRAIN 
FOR A CUSTOM TRUCKER, 1974 
Average Cost Per Bushel Vigo 
Average Cost Per Bushel-Mile .208 
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ROAD COSTS 
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INTRODUCTION 


An estimation of road costs assignable to increased trucking 
brought about by rail line abandonment is important for purposes of: 
1) overall cost analysis of system alternatives; 


2) determination of changes in the distribution 
Of, COSTES: 


The following considerations are illustrative of the factors which 
contribute to the complexity of speculative road cost determination 
and assignment: 

1) Routing and amount of grain traffic; 

2) Make up of traffic as to vehicle description; 

3) Timing and concentration of traffic; 

4) Effect of predetermined traffic volume and type 

on road surface affecting specification and/or 


maintenance required; 


5) Variations in costs of construction and mainte- 
nance tasks given different authorities and locations; 


6) Future public demand for improved roads. 

Provincial and municipal presentations to the Commission have 
highlighted road costs because of the potential transfer of costs 
from federal to local authorities in the event of rail line aban- 
donment. No standard format has been used in the compilation of 
briefs on the subject and it is difficult to relate the content of 
One presentation to another. In view of the complexity and judgment 
required in calculating projected road costs, it is essential that 


the various briefs be summarized and reviewed in the light of 


research which has been carried out in the area of road impact. 
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PURPOSE 


This chapter will outline the approaches and condense the claims 
which have been made in presentation to the Commission on the topic. 

Discussion will relate the results of various research studies 
under topical headings dealing with the key objectives and technical 
Problems of analysis. 

Conclusions will be drawn with regard to the order of magnitude 
of future road costs assignable to rationalization and the need for 


further discussion or analysis. 


EXECUTIVE SUMMARY AND CONCLUSIONS 


The estimation of potential road cost increases resulting from 
the impending abandonment of rail lines is complex in that a wide array 
of assumptions must be made. These assumptions begin with a decision 
regarding the basic concept of delivery point spacing or location for 
purposes of projecting traffic routes and volume. Determination of 
road specifications and life of surfaces and subgrades goes beyond the 
simple application of engineering strength of material principles. 
Much input data for use in the engineering analysis is based on 
somewhat arbitrary selection of factors such as vehicle description 
(truck size), timing and concentration of traffic and experience 
factors reflecting typical roadbed performance. 


Submissions on the subject of road costs by the Provinces of 
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Alberta and Saskatchewan have presented total cost estimates to 
allow for construction and extra maintenance resulting from line by 
line analysis of road impact which might take place in the event of 
abandonment. The Province of Manitoba simply related total provincial 
road mileage to railroad mileage to determine a ratio which was then 
used to calculate the corresponding number of miles of road which 
would be affected with abandonment of all category II rail lines. 

If one were to accept the blanket abandonment case as "the 
solution" across the system, the total costs for Saskatchewan would 
Seem low with respect to the Alberta costs, and the total costs for 
Manitoba would appear high considering the simplistic notion of complete 
Category II rail line abandonment. When compared with earlier Saskatchewan 
research, however, the provincial estimates are high and in further 
testing the Alberta methodology against other research and theory appli- 
cation, the estimates of the Alberta submission would also appear con- 
servative (or high). The Canada Grains Council figures from the Brandon 
area study are based on more rigorous analysis and they provide costs 
in cents per bushel based on more realistic methodology than does the 
recent Manitoba government brief. 

Translation of the gross road costs into costs related to the 
hauling of an average bushel of grain is helpful in relating road 
impact to the total grain handling and transportation system. The 
following table summarizes the costs presented by the provincial 


governments. Estimates from the Canada Grains Council Brandon area 
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Study are also shown: 


eee ere ew SS OS es oa ee 
Additional Additional cost of Additional cost of 
Annual Cost roads in ¢/bu. for roads in C/ bu. For 
of Road grain handled on grain handled on 

Network Category II lines’ all lines 


Province 


Alberta 

(1,473 miles of 

Category II lines) $2,230,000 4.6 Bal 
Saskatchewan 

(3,470 miles of 

Category II lines) 4,770,000 3.0 hel 
Manitoba 

(1,341 miles of 

Category II lines) Not Estimated a a2 


Canada Grains Council 
- Brandon Area 258 ,000* Sre3 OF9 


* 1973 study costs 


Given the wide range of assumptions beginning with the defini- 
tion of the change in delivery point location and spacing, it is not 
likely productive to re-hash figures submitted. One must recognize 
the possibility that the most objective estimates would necessarily be 
submitted with a broad range of totals, the appropriate figure would 
then be chosen based on selection of dozens of criteria allowed for 
within the range. When the wide variation in public reaction and 
demand is combined with the other complexities, it is conceivable that 
different parties even though they might be quite technically oriented 


may not be able to agree on even the order of magnitude of road cost 
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assignable to grain haul. 

At this point, one might gain perspective by comparing road costs 
in the order of one cent per bushel which have been submitted by the 
provinces with the costs of other components of the system. For 
example, the railways have suggested that the present statutory freight 
rate of about 12 cents per bushel may be in the order of three and 
One-half to four times too low. This means that a compensatory rate 
would be 42 cents to 48 cents per bushel. Even after detailed consi- 
deration of all the operating costs, it is conceivable that the margi- 
nal error in calculation of this one component will in itself account 
for funds in excess of total additional highway expenditures. 

It would appear that additional highway costs resulting from 
rail abandonment and "foreseeable" rationalization will not form a 
Significant portion of the total cost of handling and transporting 
grain. The significance of the projected highway costs to the 
provinces, however, is illustrated by the fact that the level of annual 
expenditures required to compensate for their estimated increases 
account for 2, 6, and 14 percent* of the highways maintenance and 


construction budgets for Alberta, Saskatchewan and Manitoba respectively. 


a 


* An approximation only -- see appendix for derivation. 
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DISCUSSION 


SUBMISSIONS TO THE COMMISSION 


The following summaries paraphrase the main points gleaned from 
Some of the provincial and municipal briefs. Unit construction and 
maintenance costs as presented have been compiled and are contained 
in the appendix of this report. Comparison or critique of the sub- 
missions will be reserved for other sections of this discussion which 


draw together the various facets of briefs under topical headings. 


Province of Alberta 

Three briefs presented by Alberta Transportation Department 
(October 1975, June 1976 and September 1976) contained summaries of 
detailed calculations which had been carried out in the estimation 
of additional costs which would be incurred over a 20-year period in 
the event of abandonment of Category II rail subdivisions. 

It was recognized that larger trucks can haul a quantity of grain 
with fewer equivalent load units and less resultant damage to roads 
than if the same quantity of grain were moved by smaller trucks. 

For example, a two-axle three-ton truck carrying 286 bushels per 
trip will subject the roadway to about 2.25 times as much stress as 
will a five-axle semi carrying 964 bushels per trip. 

Each “subdivision cost increase" was calculated for two basic 
assumptions: off-line elevator operation and direct producer haul 


to on-line elevation points. It was recognized that in the majority 
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of cases the concentration of traffic resulting from commercial 
hauling to the on-line point from the off-line elevator would result 
in higher road cost increases than would the more dispersed farm truck 
traffic flow directly to the on-line point. 

The total cost of additional grain haul traffic given abandonment 
of all red lines in Alberta would be 44.8 million dollars to be spent 
over a 20-year period. Abandonment of the Furness subdivision, for 
example, would result in an expenditure of about 1.2 million dollars 
over a 20-year period considering the. road impact of commercial 


trucking from an off-line elevator at Paradise Valley. 


Province of Saskatchewan 

This brief recognized the contradiction in the "need" for a 

hard or oil surfaced road with increased truck traffic. That is, 
a gravel road will handle more trucks at less cost than an oil sur- 
faced road. Thus, if increased truck traffic results in a need for 
a hard surface, it may be necessary to go for a higher quality sur- 
face to retain the other benefits of hard surface. 

The Saskatchewan Department of Highways estimated the impact 
due to diversion of grain caused by abandonment. No two adjacent 
lines were assumed to be abandoned simultaneously. Haul was assumed 
to be in 250-bushel trucks over a 200-day year and costs calculated 
over a 15-year time frame amounted to 62 million dollars. 

There is an admitted problem of determining the road standards 


required in estimating the impact of additional traffic. The major 
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impact was on oiled or low quality paved roads. Only a minor mileage 
of gravel roads were estimated to need oiling although it is expected 
that strong pressure for dust free surfaces would result from only 
modest increases in truck traffic due to abandonment. 

From the standpoint of the public, it would be ideal to overcome 
the problems created by additional truck traffic by upgrading gravel 
roads to an asphalt standard and to improve oiled roads to a paved 
Standard. At a cost of about $80 thousand per mile to improve gravel 
roads and $160 thousand per mile to improve oiled roads, the cost of 
the above assumed abandonments would be about $500 miilicn. 

In the event of large inland terminals replacing the present 
elevator system, the impact of extra hauling, larger trucks and higher 
speeds would be disastrous. The brief further states that the upgrading 


required would cost a total of more than 2.25 billion dollars. 


Saskatchewan Municipalities 


The Saskatchewan Association of Rural Municipalities projected 
the costs which might be added to road construction and maintenance 
in theevent of abandonment of the Chelan and Wood Mountain subdivisions. 
For example, abandonment of the Chelan subdivision would require 
movement of four thousand truck loads over four grid roads at one 
thousand truck loads per year (500 bushels each). It was assumed 
that this traffic would cause a 25 percent reduction in the road 
"life" and that yearly maintenance and regravelling costs would increase 


by 25 to 30 percent. This would result in a yearly cost increase of 
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about $450 per mile per year as follows: 


Maintenance cost increase..... $ 250 x 30% = $ 75.00 
Regravelling cost increase ... Zoo x 3072 = 56/200 
Construction cost increase ... 18000/15 x 25% = 300.00 

Total igang rat ae ee $442 .50 


It was estimated that if the road surface were oiled, the 
required maintenance of $1 thousand per year would increase by 50 


percent for an extra $500 ver year. 


The R.M. of Enfield submission at the Central Butte hearing 
presented possible cost increases on certain sections of grid road 
which would receive the largest increase in truck traffic in the 
event of rail line abandonment. Present maintenance and regravelling 
appeared as follows: 

Grid and main fram access roads: 


Man Tena ices 1.97.5. setae uae pee ene $ 235.00/mi. 


Gravel - 250 cu.yd. per mile applied 
every three years at $1.50/yd. and 
$171.5 / Valem tor hall (GSo=2 5/0) ee eee 270.00/mi. 


1OCAIMVCAETY: tesa ctmctec cpt orale etree eee aes $ 505.00/mi. 
For the sections or road which would require regravelling every 
two years under increased traffic instead of every three years, the 


total cost increase would be $90 to $180 per mile per year. 


Province of Manitoba 
Construction would be required to upgrade many roads to 74 
thousand pound capacity in the event of abandonment. Municipalities 


in the province have indicated costs for minimum standard gravel roads 
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of $2 thousand to $6 thousand per mile to handle the additional grain 
haul traffic. 

The province expresses the opinion that the munipal estimates 
are conservative and that minimum upgrading costs on municipal roads 
would be approximately $15 thousand to $20 thousand per mile. 

Manitoba recognized a simple ratio of 10.5 miles of road per 
mile of railway in the province. It was reasoned that this results 
in a possible 7,600 miles of road being affected in the eventof aban- 
donment of 727 miles of railway. An amount of $41.8 million would 
be required to upgrade 7,600 miles of road if the municipal estimates 
are assumed correct or $93.7 million if the $15 thousand per mile 


figure were used. 


ROAD IMPACT RESEARCH 


The 1971 Grains Group Report outlined several systems which 
might be derived for the collection of prairie grain. Proposals did 
not estimate road costs associated with the various schemes although 
they did create a basis for discussion of potential traffic patterns 
and perhaps provided the impetus for the generation of various research 
projects on the topic of road impact. 

Some research had been initiated by municipal and provincial 
governments prior to the Grains Group Report. This can now be com- 
bined with more recent studies as a basis for evaluating the claims 


of local and provincial governments. 
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Routing and Amount Of Grail beat nie 


An Assumption regarding spacing of collection points is the most 
critical element in assessment of road impact. This is illustrated 
by the relationship developed by Shurson* which showed that traffic 
varies with the square of the distance between collection points. 
Surson demonstrated by theoretical shed areas that main links in the 
road network would be subject to significant increases in traffic 
volumes in the event of a major change, however, centralization in 
which spacing of collection points was 20 miles or less would affect 
only the maintenance cost of rural roads. 

Shurson further deduced that centralization in which spacing 
of collection points was in the order of 20 miles would result in 
decreasing the number of collection points in Saskatchewan to approx- 
imately 520. In 1975 Saskatchewan Pool were represented at about 90 
percent of the delivery points in the province (i.e. 715 out of 796). 
Over the next ten year period, they estimate that this figure would 
decrease by about 165 to 550** stations. Assuming a similar trend 
at "non-Sask. Pool" points in the province, the total number of 


delivery points in the province would, in fact, be reduced to about 600. 


* Shurson, Gordon W. A Study of a Rationalized Grain Handling 
on the Roads and Highways of Saskatchewan, an unpublished M. Sc. Thesis, 
Dept. of Civil Engineering, U. of S. Saskatoon, July, 1972. 


ii Saskatchewan Wheat Pool final submission to the Grain 
Handling and Transportation Commission at Saskatoon. 
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As a very rough tie in with the Shurson theory regarding traffic 
volumes, it might be concluded that the system, in the absence of 
large scale centralization, would result in overall collection point 
Spacings averaging less than 20 miles, a change not likely to result 
in significant increases in traffic on major road links. 

The analysis by Shurson, referred to above, dealt largely with 
the increase of traffic on main links and it concluded that the 
increase in levels of traffic on secondary roads would be relatively 
insignificant. It was recognized that secondary routes near the 
extremities of the shed areas would receive significantly more traffic 
than those routes of similar classification located near the collection 
point. A study compiled in 1969 by the Saskatchewan Municipal Road 
Assistance Authority* serves to complement the work by Shurson. This 
Study considered the impact on all roads in the event of abandonment 
of the Colony subdivision (Rockglen-Killdeer area). 

Whereas the Shurson analysis considered theoretical traffic 
assignment and related this to the provincial road network, the 
Municipal Road Assistance Authority report was based on actual survey 
of the detailed road pattern in a smaller area. Information was obtained 
on the number of grain hauling trips made per year before abandonment 
(five year average), the routes used and the number of grain hauling 


trips that would be made and the routes that would be used to haul 
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* Clampitt, H.A. and J.J. Kovach, A Study of Effects of Railwa 
Abandonment on Rural Road Needs in the Rockglen-Killdeer area. 


Municipal Road Assistance Authority, Regina, 1969. 
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this grain to the new point. The largest projected increase in 

grain hauling was immediately adjacent to Rock Glen on Highway No. 2 
where the resultant average grain haul traffic would have amounted to 
ten vehicles per day. This figure was small compared with the total 
traffic consisting of 240 vehicles per day formerly carried by this 
highway. The total increase in daily traffic on the main grid road 
from Killdeer to Wood Mountain would have been one vehicle per day 
average. This figure was also low compared to the volume of 50 to 
100 vehicles per day normally carried by this road. These results led 
to the conclusion that the increase in daily traffic due to railway 
abandonment would have been relatively insignificant compared to 
other traffic on the roads. It was stated that other studies which 
had been carried out by the Municipal Road Assistance Authority veri- 
fied these results in that grain hauling traffic averaged about 


three percent of the total traffic on grid roads in the province. 


Make-Up of Traffic as to Vehicle Description 

Highway use is often expressed in terms of average annual daily 
traffic (AADT). This is simply a count of the total number of vehicles 
per year of all descriptions which pass a given point from both 
directions divided by 365 days. The count of vehicles is usually 
broken down into total traffic and number of trucks since the effect 
of the heavier loads is a significant factor in the life of a road. 
Truck traffic normally represents in the order of 10 percent to 20 
percent of total traffic. For example, the Canada Grains Council* 


* Canada Grains Council, Brandon Area Study Committee, The Grain 


Handling and Transportation System in the Brandon Area. Canada Grains 
Council, 1974. 
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listed truck traffic over a number of roads in Manitoba ranging 
from 5 to 14 percent total and Shurson recorded 1971 truck volumes 
on selected highways in Saskatchewan ranging from 11 to 27 percent 
of total. A more definitive measure of traffic from the Standpoint 
Of road bed and road surface deterioration has been developed based 
on the actual weight and number of axles which pass over a section of 
road. The unit derived and in common use is referred to as an equi- 
valent 18 kip (18 thousand pound) axle load and a cross referencing 
system has been set up which allows for the expression of any vehicle 
weight and axle combination in terms of ESAL's. One unit or one ESAL 
(Equivalent Single Axle Load) then is equivalent to one axle loaded 
to 18 thousand pounds. A single pass with a 750 bushel truck will 
Subject a road to 2.125 ESAL's, whereas, a 200 bushel truck will 
Subject the road to 1.125 ESAL's. A 200 bushel truck must make 3.75 
trips in order to move the same quantity of grain as a 750 bushel 
truck. The 3.75 trips of a 200 bushel truck would subject a roadbed 
to 4.22 ESAL's or approximately twice the stress of one trip with 
the 750 bushel truck. 

From the above discussion, it is apparent that an assumption 
of a certain average truck size or mixture of truck sizes must be 
made in order to provide detailed data required for the assessment 
of road impact due to increased grain movement over highways in the 
event of centralization. The most conservative (i.e. resulting in 
greatest impact) would be to assume that the average truck size remains 


about the same as present. This is the method which was adopted by 
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the Saskatchewan Municipal Road Assistance Authority in the study of 
road impact in the Rockglen - Killdeer area. Most studies which have 
considered centralization beyond the immediate area have reasoned 
that truck sizes will increase as distance to haul increases. For 
example, Shurson used farm trucking costs as compared to commercial 
rates to justify the assumption of 750 bushel trucks in larger area 
centralization. An internal study by the Saskatchewan Department of 
Highways* assumed that 25 percent of the grain would move in 250 
bushel trucks and the remainder would move in 918 bushel trucks. 

This latter study also concerned itself with larger area centralization 
in that it was assumed that the grain collection system would consist 
of only 42 delivery points in the Province. 

It is important to note the number of assumptions which must be 
made in order to derive a basis for relating the traffic volume increase 
as a result of centralization to the existing traffic volume. The 
Canada Grains Council was faced with an interesting situation, for 
example, in the Brandon Area Study. Information was not available as 
to the existing truck traffic on a number of roads which would be 
affected in the area. It was recognized that higher class roads were 
normally traversed by a larger average truck size. Therefore, a 
truck size was assumed for each road class; this average truck factor 


also included a component to represent the return or empty truck. 


* Platta, J.B. The Impact of an Inland Terminal Scheme of Grain 


Handling Rural Roads and Highways in The Province of Saskatchewan. 
Planning Branch Department of Highways and Transportation, February, 1973. 
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In order to calculate the basic equivalent load units, a further 
assumption was made to the effect that truck traffic on some roads 
prior to option changes would represent 10 percent of the total vehicle 
count. A range of normal traffic loading was then calculated for 
each class of road based on existing total traffic counts. The 
extremities of these ranges were used as boundaries for the deter- 
mination of upgrading required when additional grain haul traffic 
equivalent load units were added to existing traffic load units which 
had been calculated for a specific section of road. 

Additional truck traffic due to grain haul will normally be 
uni-directional insofar as the heavily loaded movement is concerned. 
It has been pointed out by Shurson that when comparisons of existing 
and future traffic are used to assess impact, the effect of uni- 
directional hauling must be considered. This means that on laned 
highways either the existing traffic load figures might be considered 
equal to one-half of total or else the additional traffic figures 


should be doubled. 


Timing and Concentration of Traffic 


Oil treatment surfaces are particularly sensitive to heavy 
axle loads during the spring months of the year when thawing occurs. 
To a lesser extent,paved roads may experience higher failure rates 
also due to the thawing of “ice pockets" which have been formed by 
capillary action in the subgrade during the freezing process. Weight 


restrictions are, therefore, imposed on a number of roads over the 
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spring months. Restricted roads, inclement weather, timing of farm 
operations and elevator space tend to combine and have the effect of 
confining high volumes of grain movement to the months of June and 
July. 

Oil surfaced and gravel roads may sustain different levels of 
annual traffic depending on the concentration of this traffic. The 
jdeal situation of uniform levels of traffic throughout the year 
creates the opportunity for maximum use of the roads within acceptable 
limits of deterioration. This is due to the fact that less frequent 
loading of the surface over a short period of time decreases the ten- 
dency for chuck holes to form and results in more uniform maintenance 
intervals with respect to the number of vehicles. In order to allow 
for the effects of high frequency of loading during peak periods, it 
iS appropriate to consider these peaks in relation to normal daily 
traffic levels for specific roads in assessing impact. The internal 
study by the Saskatchewan Department of Highways, for example, cal- 
culated daily commercial truck traffic on the basis of a 220-day 
hauling year; a more conservative estimate for farm to elevator haul 
might be based on a consideration of 40 percent of the grain traffic 


moving during a two-month period. 


The Effect of Additional Traffic Volume and 
Traffic Make-Up on Road Specifications 


Added highway use would normally be assessed in terms of the 
increase in AADT (average annual daily traffic) with a further check 


to determine if it was expected that there would be a significant 
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change in traffic composition. For purposes of appraising the effect 
of increased grain movement, most research is oriented toward assess- 
ment of road impact based on load units expressed in terms of equi- 
valent single axle loads (18 thousand pounds) and the change in total 
traffic receives secondary consideration. 

The life of a pavement structure is almost directly proportional 
to the increase in load units. The effect on an oiled or gravel sur- 
face road is much less predictable and is more subject to immediate 
damage as a result of load increases. 

The most practical means of assessing the impact of increased 
traffic is to compare existing and potential traffic on the route in 
question with historical data which is available for a number of roads 
located within the same jurisdiction. Shurson summarized the histo- 
rical data which was available for a number of roads in Saskatchewan. 
It was found that Saskatchewan roads have not been considered for up- 
grading from oil to pavement until total traffic movements reach the 
equivalent of 35 to 50 ESAL's per day and oiled surface roads carried 
between 15 and 80 ESAL's per day. Highways carrying less than 35 ESAL's 
per day could sustain this level of axle loading on an oi] surface 
with normal maintenance. It was concluded that the range of 50 to 60 
ESAL's could be used as a guideline and reference point in determining 
whether or not the estimated increase in axle load repetitions would 
be significant. 

The effect of different levels of centralization on traffic 


volumes was outlined by Shurson as mentioned in a previous section of 


~tRA-~ 


this discussion under "Routing and Amount of Traffic", it was found 
that collection point spacing in the order of 20 miles would not appear 
to have a significant effect. It was expected, however, that 20 or 
more ESAL's would be added to 60 percent of the major route mileage 

for collection point spacing in excess of about 45 miles. Shurson 
recognized that the major link weakness in the event of development 

of such a centralized system would be the oi1 surfaced roads and he 
Stated that the addition of 20 or more ESAL's per day to some existing 
oi] treatment surfaces would probably require the reconstruction of the 
oil treatment to a heavy duty pavement standard. 

The internal Saskatchewan Department of Highways' research 
considered a total of only 42 delivery points in the province. It 
was found that the major requirement for funds came about as a result 
of necessary upgrading of oil surfaced roads to pavement. A pavement 
structure was deemed necessary if total daily 18 kip ESAL's exceeded 
25. This study assumed that increases in AADT would have zero effect 
(i.e. the effect was reduced simply to consideration of increases 
in ESAL's with no consideration being given to the increase in number 
of vehicles using the road). 

The method of quantifying increases in road loading used by 
Canada Grains Council in the Brandon study was outlined in an earlier 
part of this discussion dealing with traffic make-up. The upper 
"boundary" of traffic which would be acceptable on the lowest class 
of "oiled road" (6"Asphalt Surface Treatment) was 13,678 ESAL's per 


year or an average of 38 applications per day. This study also 
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considered factors other than increases in ESAL's. For example, the 
section of Provincial Road 254 was assumed "too narrow to facilitate 
commercial trucks of 74 thousand pounds" and there was an allowance 

of $30 thousand per mile for the upgrading of nine miles of this road 


to handle a total of 357 trucks per year. 


COSTS OF ROAD CONSTRUCTION AND MAINTENANCE ASSIGNABLE TO 
RAIL ABANDONMENT 
Alberta 

The Alberta Transportation submissions have been reviewed for 
purposes of assessing the validity of increased road cost figures. 

It was determined that the off-line operation of an elevator at 
Paradise Valley (see Appendix) would not result in a requirement for 

| upgrading the oiled surface section of road on the route to Edgerton 
Since over a critical two month peak period the total increase in load 
would be about 14 ESAL's. 

If it was assumed that the increased traffic reduced the normal 
resurfacing interval from six to four years application of unit costs 
presented by Alberta Transportation would increase the average annual 
expenditure by about $700 per mile, whereas, the Alberta submission 
indicates that there was an allowance equivalent to about $2,400. 
per mile for this case in estimating the provincial totals. 

This example illustrates that the Alberta Government estimate 


of extra annual expenditures of $44.8 million over a twenty year 
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period is likely based upon assumptions which make ample allowance 
for increased road requirement in anticipation of abandonment of all 


Category II branch lines. 


Saskatchewan 

The internal report prepared by the Saskatchewan Department of 
Highways in 1973 claimed to be conservative in that municipal roads 
were not really subject to capital cost increases under the methodology 
used. This study which assumed only 42 delivery points in the province 
estimated that the effect of this level of centralization would result 
in a requirement of $126 million capital expenditure and about $3 million 
additional maintenance per year. 

The Municipal Authority study for the Rockglen - Killdeer area 
based on an actual survey concluded that the additional maintenance 
costs on the roads due to railway abandonment would be practically 
impossible to measure; however, due to the relatively low increase 
in average daily traffic, it was suggested that the costs would be 
relatively insignificant. In this study, analysis of traffic was 
carried out immediately after a quota was opened. This led to the 
conclusion that even peak grain hauling traffic would not tax the 
capacity of the road system either before or after abandonment. 
Considering the normal timing of grain traffic haul (when weather is 
good and roads are not soft) and the short periods of peak traffic, 
it was stated that larger and more costly roads would not likely be 


necessary or justified as a result of an increase in the number of 
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larger trucks in the event of rail abandonment. It was further noted 
that all weather roads are required whether or not the railways are 
abandoned and the planned networks, when constructed, will generally 
be adequate to carry re-oriented or increased avain- tvattic ihaa 
railway is abandoned. 

In view of the lower level of centralization considered in the 
Saskatchewan government submission, the $62 million figure seems high 
compared to the 1973 internal report total of $126 million plus $3 million 
annual maintenance. One would expect, however, that the Saskatchewan 
total would be much higher than the Alberta figure of $44.8 million 
considering the geography and the relative number and mileages of 


Category II branch lines within each province. 


Manitoba 

The methodology used by the Manitoba government might be generously 
described as "the broad brush treatment". Ratioing mileages of rail- 
road to miles of roads and highways totals in the provinces would appear 
to be a very simplistic approach to the assessment of traffic increases 
and road impact in the event of abandonment. 

The 1973 analysis by the Canada Grains Council in the Brandon 
area is relatively rigorous. The requirement for upgrading and subse- 
quent costs of construction and maintenance were based on movement 
of grain from off-line elevators in the case of discontinued rail 
service. It would appear that conservative approaches were used in 


the assessment of road impact as illustrated by the example previously 
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mentioned where nine miles of Provincial Road #254 were slated for 
upgrading at a cost of $30 thousand per mile. This resulted in an 
annual cost of $25,803 or $2,867 per mile for maintenance and construc- 
tion costs to handle 354 trucks per year. 

A total of about $258 thousand per year would be required to 
cover the maintenance and construction costs assignable to additional 
grain traffic in the Brandon area according to the above analysis. 
The rationalization scheme which was assumed in the study encompassed 
an area which delivered about 28.3 million bushels of grain for rail 
movement during the study year. The increased road costs therefore 
resulted in an average of about 0.91 cents per bushel. Due to the 
complexities of analysis and the wide range of assumptions required to 
perform calculations, the study did not detail estimates of highway 
costs which would result from producer haul to on-line elevators, 
however, it was assumed that this would result in a lower total mileage 
of collector roads being affected and a total cost of about one-third 
cent per bushel (or one cent per bushel over the 7.7 million bushels 


requiring additional trucking) was assigned for this alternative). 


INTERPRETATION OF COSTS CLAIMED AND RELATIONSHIP OF ROAD IMPACT 
TO THE GRAIN HANDLING AND TRANSPORTATION SYSTEM 


Estimation of road impact and costs resulting from increases 
in grain truck traffic as a result of removal of rail service and 


attendent centralization is very complex. Any approach to cost 
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anaysis for an area necessarily involves the researcher in a series of 
assumptions. As the boundaries of the geographical area under consi- 
deration are widened, several more assumptions must be stacked upon 
the arbitrary factors chosen in analysis of a smaller area. 

Estimates of the Alberta and Saskatchewan government appear to 
be based on a fairly rigorous analysis in spite of the fact that the 
choice of methodology might be questioned from many different viewpoints. 
A number of examples of possible off-line elevator operations have 
been analysed. These examples (Appendix) provide some insight into 
road impact in terms of increased loading on major routes. Results 
would indicate that the Alberta and Saskatchewan government estimates 
tend to be conservative (i.e. high) as shown for example in the case 
of earlier discussion with regard to the Furness subdivision example 
at Paradise Valley. 

Public demand must be anticipated in the estimation of road 
costs but the assessment of that portion attributable to removal of 
rail service is furtner complicated by the difficulty of relating 
cause and effect. For example, there may be many cases where the most 
practical and lowest cost road specification from the standpoint of 
the grain haul is not compatible with the requirement of other traffic. 
Suppose that two points were now connected by a gravel road, Since a 
gravel road might be less costly to maintain than an oiled surface 
road under higher volumes of truck traffic, the optimum specification 
might be to stay with a gravel road. As time goes by, the expecta- 


tions of the public may rise and road standards predictabley could be 
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raised to "dust free" even under conditions of decreasing total 
traffic. This might necessitate a change to an oiled road which is 
more subject to costly damage from a relatively low volume of untimely 
truck traffic. This type of situation is eluded to in the Saskatchewan 
government statement: "It is expected that strong pressure for dust 
free surfaces will result from only modest increases in truck traffic 
due to abandonment". Given the wide range of assumptions beginning 
with the definition of the change in delivery point location and spacing, 
it is not likely productive to re-hash figures submitted. One must 
recognize the possibility that the most objective estimates would 
necessarily be submitted with a broad range of totals, the appropriate 
figure would then be chosen based on selection of dozens of criteria 


allowed for within the range. 


Increases in Road Costs Related to Grain Delivered 

The provincial estimates have been reviewed and translated into 
average annual costs as shown in the Appendix. The resultant figures 
are labelled "1975 constant dollar annual costs" as the provincial 
government allowances for inflation have been removed. Average annual 
grain deliveries have been totalled for all Category II branch lines 
and for all rail lines in Alberta, Saskatchewan and Manitoba. The 
Saskatchewan government estimate of increased road costs due to line 
by line abandonment when divided by the grain delivered to these 
Category II branch lines results in a cost of about three cents per 


bushel and when divided by all grain delivered in the province, the 
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cost would be about 1.1 cents per bushel. Similarly the results of 
spreading the Alberta government cost estimate over branch line grain 
is about 4.6 cents per bushel and over all grain would be about 1.1 
cents per bushel. 

The Manitoba government estimate of $41.8 million or $93.7 million 
does not lend itself to similar interpretation as there is not suffi- 
cient information in the submission to interpret the figures in terms 
of total annual costs consisting of amortized construction plus annual 
maintenance. The Brandon area study, however, involved a detailed 
analysis of an area collection system which handled about one-quarter 
of the grain delivered in the province. This detailed calculation 
resulted in assignable extra road costs of 0.9 cents per bushel for 
all grain delivered. 

It has been illustrated that provincial estimates of increases 
in road costs due to centralization resulting from rail branch line 
closure are in the order of three cents per bushel for grain movement 
affected and amount to about one cent per bushel over all grain 
delivered. These are average cost figures and should not be inter- 
preted to mean that such figures can be simply applied in the calcu- 
lation of additional road costs for a micro-rationalization study. 
Proper assessment of potential road cost increases for purposes of com- 
paring alternatives is still dependent on detailed traffic and road 
cost estimates in area analysis. The Canada Grains Council Brandon 
Area Study highway cost increases were estimated in detail; however, 


it might be argued that even within this area, optimization would be 
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dependent upon a breakdown into finer geographical segments. 


Increases in Road Costs Related to Total Highway Expenditures 


When viewed in the light of costs of other components of the 
grain handling and transportation system, one to three cents per 
bushel to cover additional road costs may not be difficult to justify. 

In fact, decisions to change and optimize within a well defined collection 
area may be based on recognition of increased road costs far exceeding 
the three cents per bushel figure. Resistance to rationalization in 
cases where the overall economics of change "make sense" may exist 
chiefly because of potential transfer of costs between jurisdictions. 
The appendix of this report contains a summary of provincial highway 
expenditures. The significance of changes in the grain gathering system 
as viewed by the provincial governments is illustrated by the fact 

that increases in road costs estimated amount to about 2, 6 and 14 
percent*of current highway budgets for Alberta, Saskatchewan and 
Manitoba respectively. 

The Brandon Area Study recognized the potential increase in 
government revenues which would tend to offset costs. In this analysis, 
license fees and fuel tax amounted to about one-quarter of a cent per 
bushel to offset road cost increases of about three and one-third cents per 


bushel for grain moved by truck in place of rail. 


* The Manitoba figure is based on an approximation in an attempt 


to relate an expenditure of $93.7 million to existing expenditures 
-- see Appendix. 
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ANALYSIS OF ROAD IMPACT IN THE EVENT OF ABANDONMENT OF THE 
FURNESS SUBDIVISION BASED ON INFORMATION CONTAINED IN THE 


SUBMISSTON TO THE COMMISSION BY ALBERTA TRANSPORTATION 
DEPARTMENT AT THE REGIONAL HEARING IN STETTLER, ALBERTA 
June 14, 1976 

The following analysis picks up on statements regarding the 
Furness subdivision and provides some insight into the per mile 
expenditures used by Alberta Transportation. 

In the case of the Furness subdivision, Table 3 lists the 
total costs at $1,148,000 over a 20 year period for extra road expense 
due to abandonment and operation of the Paradise Valley elevators as 
off-line facilities. The "present worth of costs" figure of $806,500 
in Table 4 serve no serious purpose but it would be meaningful to 
calculate a conventional present value for the expenditure of 
$1,148,000 over 20 years and to also indicate what would be the equi- 
valent average annual amount. 
1. Annual costs estimated from figures presented in submissions 

Assuming an effective interest rate* of 1.85 percent and 

equal amounts, the $860,500 "present worth of costs" figure would 
require the commitment of $51,866 in each year over the 20 year 
period. The present value of this commitment at the 10 percent 


discount rate would be $441,564. This equivalent annual expenditure 


* This is approximately equivalent to the Alberta Transportation 
use of eight percent inflation and a ten percent interest rate. This also 
checks approximately with the total expenditures figure of table 3 


= | = $57,400 per year). 
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of $51,866 is now useful in assessing the reasonableness of Alberta 
Transportation's statements regarding the extra cost of road impact 


due to abandonment. 


2. Projected additional traffic due to "off-track elevator" operation 


Paradise Valley Receipts are approximately 600 thousand 
bushels per year. Assume that for purposes of road impact one must 
allow for peak traffic volumes thereby 40 percent of the grain moves 
during the months of June and July, i.e. two months at 120 thousand 
bushels per month. 

To move this on a single shift basis and a five-day week 
at 900 bushels per trip equals 133 trips. 

This works out to about six trips* per day during the peak 


period. 


on Road Impact 
There are several ways of relating this added traffic 

density to road impact: 
a) One might look at the increase in E.S.A.L.'s (Equivalent 
Single axle loads) and compare this increase with normal 
total E.S.A.L.‘°s for variousaroad specifications. each 
trip with a five-axle-semi loaded to 900 bushels will 
subject the road to about 2.4 ESAL's. The total increase 
in ESAL's over the critical peak period will be 2.4 x 6 = 
14.4 per day. 


* 92 x 1/12 x 5 = 22 working days per month 
133 + 22 is approximately equal to 6. 
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Historically, Saskatchewan roads have not been con- 
Sidered for upgrading from 011 to pavement until total traffic 
movements reach the equivalent of 35 to 50 ESAL's per day 
and oiled surface roads currently carry between 15 and 80 
ESAL's per day.* Highways carrying less than 35 ESAL's 
per day could sustain this level of axle loading on an 
oil surface with normal maintenance. The range of 50 to 60 
ESAL's can be used as a guideline and reference point in 
deciding whether or not the estimated increase in axle load 
repetitions will be significant. Considering this informa- 
tion, it is unlikely that an increase of 14.4 ESAL's over a 
peak period would have much effect on the upkeep of an oiled 
road. It would also be implausible to assess a very signi- 
ficant portion of the cost of upgrading to this additional 


loading. 


b) The additional truck traffic might be compared with total 

traffic and normal traffic mix relative to road specification. 
Saskathcewan Department of Highway criteria requires 

500 to 600 units per day to justify upgrading from an oiled 


surface to pavement.** Truck traffic would normally be 


* A Study of a Rationalized Grain Handling Industry on the Roads 
and Highways of Saskatchewan, Gordon W. Shurson, Unpublished M.Sc. 
thesis University of Saskatchewan. 


*k CP Rail Line Relocation - Poplar River Project, Sask. Power 
Corp.; a report forwarded to the Commission by W.H. Horner Executive 
Advisor Grain Handling and Transportation System Rationalization Prov. 
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approximately equal to 10 percent of the total. Therefore 
truck traffic would be in the range of 50 to 60 units per 
day at the point of upgrading. 

A large five-axle semi could be considered equivalent 
to about two average trucks for each round trip in grain 
haul. 

It can be seen that on this basis, six trips per day 


would likely account for a relatively low percentage 


(6 x 2 
(60 


traffic toward requirement of an upgrading of the road 


= 20 percent} of the total contribution of truck 


from oiled surface to pavement. 

4. Assessment of annual highway costs attributable to extra 
grain haul traffic 

The route (see circled area on attached map) from Paradise 
Valley to Edgerton* is made up of about eight miles of gravel and 
seven miles of oil surface treatment (improved road #897) combined 
with four miles of heavy duty pavement (highway #41) and seven miles 
of asphaltic surface course (highway #894). 

Road impact and resultant cost might be considered with 
respect to each section as follows: 

a) Additional grain haul from Paradise Valley would have 


a negligible effect on the life of the heavy duty pavement 


section; 


* lhene are approximate mileages and specifications determined 
from provincial highway maps. 
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b) The oil surface gravel and asphaltic surface course 


road sections total 22 miles. 


Therefore, the Alberta Transportation submission would 
indicate that there is an allowance of about $2,400 per mile for 
yearly expenditure to handle the extra traffic created by hauling from 
an off-line elevator at Paradise Valley. This is based on the estimate 
of $51,866 per year cost of step number one above. 

Normal maintenance of a surface treated road, the maximum 
specification likely justified as a future link from Paradise Valley 
to Edgerton, involves re-oiling every six or seven years. The increase 
in traffic due to the off-line elevator operation might be projected 
to decrease the time interval between re-oiling operations. The annual 
cost of re-oiling considering complete oi] and gravel cost as presented 
in the October 1975 submission by Alberta Transportation would be 
$8,500 per mile divided by the years of service in the interval. 

It would be conservative to estimate that the resurfacing 
time cycle could go from say six years to four years under the 
increased traffic. This would increase the average annual expenditure 
by about $700 per mile which amount to $15,400 for the 22 miles. 

The October submission of Alberta Transportation stated that 
the total annual maintenance cost of a gravel road would be $900 per 
mile. The R.M. of Enfield submission to the Commission at the Central 
Butte hearing proposed that if extra traffic should result in a regra- 
velling cycle (250 yards per mile) of every two years, in place of the 


present three year interval, grid road costs would be increased 
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$90 to $180 per mile per year. 


The above analysis and statement indicate that the allowance 
of $1,148,000 or yearly $2,400 per mile is excessive for extra expen- 
diture due to road costs associated with grain hauling from an off- 
line elevator at Paradise Valley. These Alberta Transportation esti- 
mates would appear to be three to four times higher than necessary 
considering an oiled road for the Furness subdivision "off-track 


elevator" example. 


INCREMENTAL ROAD COST ESTIMATES FROM PROVINCIAL 
GOVERNMENT SUBMISSIONS 
Province of Alberta 
Present worth of costs assuming eight percent inflation and 
ten percent discount rate 


= $37,016,000 to cover a 20 year period 
(Note that the effective interest rate is 1.85 percent) 


Amount _ i 
Year (ees Gey) ae Xptahs 


= S085 


TI THoresy=20— «Xx $37 x 10° 


$2,230,000 (1975 constant dollar annual cost) 


Oats. 
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Examples of Increases In Traffic Based On the Assumption 


Of Off-Line Operation Of Elevators With Commercial Trucking To On-Line Points 


Additional 
ESAL's during 
Peak Period* 


Subdivision Destination Main Road Affected 


Point of Origin 


Acadia Valley | Acadia Valley Oyen 19 miles of #41 24 
Alida Alida Carnduff 18 miles of #318 19 
Stor thoaks Carievale 15 miles of #8 12 
Tilston Pierson 14 miles of #256 10 
2 miles of #345 
Fife Lake Big Beaver & Coronach 12 miles grid & 19 
East Poplar 7 miles #36 
Furness Paradise Valley} Edgerton 22 miles of #897,894 & 14 
McLaughlin & Lloydminster 7 miles of grid and 17 
Rivercourse 22 miles #17 
Inwood Broad Valley & | Arborg 13 miles of #16 & 19 
Fisher Branch 18 miles #68 
Lyleton Lyleton Pierson 3 miles #25] 12 
8 miles #256 
Mes kanaw Alvena Prudhomme 17 miles grid 14 
Yellow Creek Kinistino 23 miles grid 15 
& Meskanaw 
Ethel ton Beatty 5 miles grid & 5 


6 miles #368 


Riverhurst Main Centre & Herbert 15 miles grid 2 
Central Butte | Gouldtown 
& Main Centre Riverhurst, Eyebrow 34 miles #42 55 


Lawson 
Central Butte 
& Mawer 


* Peak loading is based on 40 percent of total grain movement taking place 


during a two month period. 


es ee ee 
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Province of Saskatchewan 


Present worth of costs assuming eight percent inflation and ten 


percent discount rate 


= $62,000,000 to cover a 15 year period 
(Note that the effective interest rate is 1.85 percent) 


Amount i 


le 4 ere eee nal oe 


.0185 


T= (T0resysts x $62 x 10° 


$4,770,000 (1975 constant dollar annual cost) 


Province of Manitoba 
The cost of upgrading (construction) for roads of all classes 
would be $41,846,800 to $93,700,000; note that no figure has been 


presented for total increase in maintenance cost. 


Canada Grains Council Brandon Area Study 

For the 181.5 miles of road affected, the total cost of 
maintenance and construction attributable to increased truck 
traffic equalled an annual charge of $258 thousand based on amor- 
tizing gravel roads over a 40 year period and paved roads over an 
eight year period. Provincial revenue from truck licensing fee and 
fuel tax of $19 thousand was deducted to equal 3.09 cents per bushel 


over 7.7 million bushels to cover extra road costs. 


Be OG 


ROAD DATA 


Province of Alberta 


-- Description of Primary Highways Mileage 
Four or Six lanesPavement tia: es. auc eee 394 
Two -Lane-Pavement. sh acc.n cen eer eree 55040 
OT] Treatment: Wein.) sen coopera oe eee 901 
GVAVET. © Salotkpe Ri Pete oaks SA eae tee emer 670 


-- Current Expenditures (1974-75) 


Bridge sCONStrUCt IONE eyes amir cter een $ 15,046,000 
Primary Highway Construction ........ 91,284,000 
Secondary’ ROad, SV SLEM) «. ..eteee net 20,779,000 
Grants, "OCC sake rete es eet ecet earners --- 

TOTALS Vip neeeet iret os sc cchers! heen eeameet crs onl ern $190 ,275,000 


-- Estimated annual additional costs relative to total 1974-75 
construction and maintenance 


2,250,000 


Tiz,063,000 = 2.0 percent 


Province of Saskatchewan 


-- Description of Roads Mileage 
Fours LaAne™ Pavement on <tc ce els cece eee 296 
TWOsLan Gs PaViement: ge krnten tac east ewes 3,664 
Oil Treatment (low quality pavement) .. 5,669 
Gravel) HiGhWaVSa shit 150 toe eee gee eae 2,847 
Gravel (GriG2 penne cess omen cper dace eat te eee 16,000 
Main wParit: ACCESS ee to, 2s et ee eee 17,000 
UNTIMPYOVEd™ Rieu etree ho chorea ee eer 60,000 to 

70,000 


a The Proposed "Super Grid" system (14"asphalt mat on surface) 
will involve upgrading of 5,000 to 8,500 miles of present grid roads 
oe cost of about $20,000 per mile for a total of nearly 200 million 

ollars. 


movies 


-- Current Expenditures (1974-75) 


Bridget Coris teuction ah 23.22) Back, hal. $ 1,000,000 
Highway CONSE RUG TL Olen haere niece 57,585,000 
Maintenance of Highways and Bridge .. 23,175,000 
Other --- 

SAE ee Seal Aa SoS Se ne ee $96,760,000 


-- Estimated annual additional costs relative to total 
1974-75 construction and maintenance: 


4,770,000 is 
eam Oa GORD O0MIL cae wall 5.9 percent. 


Province of Manitoba 


-- Description of Roads Mileage 
Provincial arUunkeHIghWayS eee a0 ee 4,000 
Provineda lei ROAdS« | Hin ccssrs sudan stds eee 7,500 
Mantret pa Ti Rodis it eA ae a ee 36,000 

-- Current Expenditures (1974-75) 

Highway. Construction .. 25.) evi Teh. bas: $ 50,315,000 
MainEenence van th0ads= i. ae... deere oe 14,500 ,000 
Other oe 

TOTAL ee erat chien Sis hee eas let ae oe $ 85,183,000 


-- Estimated annual additional costs relative to 
total 1974-75 construction and maintenance: 


The Province of Manitoba submission did not provide 
sufficient detail with regard to maintenance costs. A very rough 
approximation can be made by assuming that total annual costs as 
envisioned by the Manitoba Government may be in the order of 10 percent 
of the higher total upgrading figure presented. That is, annual costs 
due to increased grain haul are: 

.10 x 93.7 million dollars = 9.37 million dollars 


which is 9,370,000 = 14.5 percent of the total construction 
64,815,000 and maintenance expenditure for 1974-75. 


* Total yearly expenditures projected by the Department of Highways 
over the next 20 years will be 120 to 150 million dollars. 
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Estimated Road Costs Related to Grain Deliveries 


Ten Year Average Grain Receipts Bushels 


Category II Lines All Lines 

Alberta 49 000,000 208 ,000 ,000 
Saskatchewan 157,000 ,000 438 ,000 ,000 
Manitoba 45,000,000 117,000,000 


Road Costs -- Cents Per Bushel 


Category II Lines All Lines 
Alberta 
$2,230,000 per year 4.6 ial 
Saskatchewan 
$4,770,000 per year 340 1d 
Manitoba 


Canada Grains Council based 
on 1973 costs and deliveries 
$258,000 Bo 0.9] 


(7.7 million bunyeen 026-3) ieionebu) 
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EXECUTIVE SUMMARY 


Background to this Report 


The work of the Grain Handling and Transportation Commission is 
directed towards assessing and recommending to Government the develop- 
mental requirements of the prairie grain handling and transportation 
system. In light of the fact that certain of the developmental options 
being considered by the Commission envisage decreased rail participa- 
tion in grain assembly, with an attendant increase in trucking; and 
in light of the expressed feelings and concerns of many that such 
adjustments would dictate a necessary, possibly substantial, increase 
in the energy requirement of the system; the Grain Handling and 
Transportation Commission commissioned a study on the energy require- 
ments and costs of assembling grain by rail and truck in the prairies. 


This is the report of the study. 


Study Objectives 


The Grain Handling and Transportation Commission defined the 
general study objective as follows: 
“to compare energy costs and consumption in the 
movements of grain by rail and truck from light- 
density traffic branch-lines." 

Within the context of this general objective, the Commission 
identified certain specific case-type situations to assess, including: 
"(a determination of) energy costs and consumption 
in rail movement of grain from elevators located 


on light-density branch-lines; 


"(a determination of) energy costs and consumption 


= ey Oe 


in commercial truck movement of grain from elevators 
located on light-density branch-lines; and, 


"(a determination of) energy costs and consumption 
In commercial and farm truck movements of grain 
from farms to country elevators." 


Study Findings 


ie 


Based on the number of gallons of fuel consumed per bushel-mile 
of haul, rail is approximately 11.9, 9.4, and 4.9 times more 
energy efficient than the private farm truck, custom farm truck, 
and commercial grain truck respectively, when operating in grain 
assembly. 

From the strict energy input standpoint (i.e. a BTU basis as 
distinct from the above gallonage basis), these ratios are 10.6, 


8.5, and 4.9, respectively. 


Based on total fuel cost (including taxes) measured in cents 

per bushel-mile of haul, rail is approximately 13.3, 10.8, and 
7.3 times as fuel cost effective as is the private farm truck, 
custom farm truck, and commercial grain truck, respectively, when 


operating in grain assembly. 


Regardless of the unit efficiencies of rail, for many branch- 
lines in the Brandon area, and the retention of private farm 
truck haul, would produce a net annual increase in fuel required 
for grain assembly equivalent to the amount of fuel consumed by 


only one typical commercial highway truck in a year. 


G2: = 


Pursuit of a positive policy of encouraging shifts in grain haul 
from small farm trucks to large commercial grain trucks has 
considerable potential for conserving, and indeed reducing, the 
energy required of grain transportation, even under circumstances 


where branch-lines are abandoned. 


To illustrate, abandonment of 270 miles of branch-lines in the 
Brandon area, if accompanied with wide-scale employment of com- 
mercial grain trucks in place of private farm trucks, produces 
net annual decreases in the amount of fuel required for grain 


assembly in the area. 


The government tax revenue implications of changes in fuel con- 


Sumption effected by limited rationalization are relatively minor. 


However, provincial governments can stand to gain revenue as a 
result of shifts from private farm truck haulage to commercial 
truck haulage of grain. In particular, in Saskatchewan under 
the current farm fuel rebate program, such shifts can realize 
net total government gains of 12 cents per one thousand bushel- 


miles of haul. 


There is an apparent need to develop more substantial empirical 


rail data respecting fuel consumption in the branch-line setting 


in the prairies. 


Given the very limited amount of such data made available during 


the course of this study, and the substantial difference between 
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the average rail fuel consumption rate that has been derived 

and used in this study vs. the consumption rate suggested by one 
of the railways, the question of a firm rail consumption rate 
applicable to grain assembly in the prairies remains somewhat 


unresolved. 
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INTRODUCTION 


Background to the Study 


The work of the Grain Handling and Transportation Commission is 
directed towards assessing and recommending to Government the develop- 
mental requirements of the prairie grain handling and transportation 
system. In light of the fact that certain of the developmental options 
being considered by the Commission envisage decreasea rail participa- 
tion in grain assembly, with an attendant increase in trucking; and in 
light of the expressed feelings and concerns of many* that such adjust- 
ments would dictate a necessary, possibly substantial, increase in the 
energy requirement of the system; the Grain Handling and Transportation 
Commission has commissioned this study on the energy requirements and 


costs of moving grain by rail and truck in grain assembly. 


The Need for the Study 

There are two basic reasons for the study. Firstly, the energy 
efficiencies of the rail and truck modes, and components of the truck 
mode,** operating in grain assembly in the prairies, have yet to be 
Specifically investigated. The relatively slow speeds and oft times 
small size of trains operating in grain assembly; and the relatively 


small size of truck normally employed in grain haul; suggest that 


* See for example the submissions of the Manitoba and Saskatchewan 
Governments to the Grain Handling and Transportation Commission - 
pages 19 and 24 respectively. 


** The private farm truck, the custom farm truck, and the commer- 


Clal Grainucrucks 


eA 


indiscriminate use of modal system average transportation energy effi- 
ciencies, as presented in the literature,* for assessing energy require- 
ments in grain assembly, is somewhat questionable. 

Secondly, energy implications of rationalization are obviously 
a function of attendant routing implications, as well as unit energy 
consumption rates. In this regard, it is easily demonstrated that 
railway grain hauls from certain centres are effected in such a 
circuitous manner that energy savings can be realized by diverting the 
grain (through increased truck haul) to centres from which rail routing 


is more direct. 


Study Objectives 

The Grain Handling and Transportation Commission has defined the 
general study objective as follows: 

"to compare energy costs and consumption in the 
movement of grain by rail and truck from light- 
density traffic branch-lines."** 

Within the context of this general objective, the Commission 
has also identified certain specific case-type situations to be 
assessed, including: 

"(a determination of) energy costs and consumption in 
rail movement of grain from elevators located on 
light-density branch-lines; 

"(a determination of) energy costs and consumption 


in commercial truck movement of grain from elevators 
located on light-density branch-lines; and, 


a ET 


* For example, "Energy - Intensiveness of Transportation", by, 
EF. Hirst, Transportation Engineering Journal, February, TOT Ss 


**x Study Terms of Reference. 
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"(a determination of) energy costs and consumption 
in commercial and farm truck movements of grain 
from farms to country elevators."* 


Study Approach and Scope 


The study's general scope has been governed by two prime con- 
Siderations. 

Firstly, each specific branch-line case is unique. For each 
case, any number of circumstances, conditions, and situations may be 
effected or affected by branch-line abandonment, or may prevail pre 
and post abandonment, each of which in their own way contribute to 
the energy requirements of the associated grain transport activity. 
The implications of abandonment in one case will not be the same as 
for another case, either in relative magnitude, or sign. 

In recognition of this, the study has been directed at the 
development of a general methodology and related analytical "tools" 
which can be used in estimating, or rendering "assessible", the energ! 
implicationsof any practical branch-line abandonment option. Based 
on this methodology and its related tools, specifically-defined 
example abandonment scenarios are then analyzed. 

Secondly, while detailed analysis of the study is carried out 
within a framework of existing technology, regulations, and fuel pric 
the study has also identified and commented on the possible effects 


of foreseeable developments in these areas, which could conceivably 


* Study Terms of Reference 
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and substantially alter the relative energy requirements and costs 
of the rail and truck modes operating in grain assembly in the future. 
Accordingly, three* study elements were defined: 


Study Element 1: Develop a generalized methodology 
for estimating energy requirements/costs for the 
collection and movement of grain by rail and truck, 
to permit the assessment of the energy implications 
of light-density traffic branch-line rationalization. 


Study Element 2: Identify specific branch-line cases 
to be assessed, and analyze the energy requirement/cost 
implications of abandonment, utilizing the methodology 
developed in Element 1. 


Study Element 3: Identify and generally assess the 
implications of foreseeable technological develop- 
ments, changes in vehicle weight and dimension regu- 
lations, and changes in the relative prices of fuels, 
on the relative levels of energy requirements/costs 
associated with the movement of grain by rail and 

DY Struck. 


Study Boundaries 

Clarification on the scope of the study can be achieved through 
a brief comment on what the study does not attempt to do, nor claim 
to be. 


Firstly, it is not a theoretical treatise on "work" and "energy". 


Nonetheless, the basic theoretical concepts and issues involved in 


* At the commencement of the study, we had also contemplated 
assessing the energy implications which would be associated with 
effecting institutional changes in the rail system, such as joint- 
running rights, branch-line tradeoffs, or traffic interchange, for 
specific cases of circuitous rail routing. The limitations of the 
rail fuel consumption data made available to this study precluded 
any substantial effort in this regard, and the report accordingly. 
does not deal with this consideration further. Given the availability 
of better rail data, analysis in this regard could be usefully pursued. 


ihe: 


the determination of energy requirements of transportation general ly 
and their relevance to the determination of modal energy "efficiencies", 
have been reviewed and are discussed in Attachment A.* 

Secondly, it is not a detailed study on the effects of the wide 
range of factors which affect the fuel requirements of rail and truck. 
Basically, the study is limited to the development and employment of 
"representative", or "average", fuel utilization rates by each mode, 
as functions of relevant and measurable determinants related thereto. 

Thirdly, the study does not consider the so-called "full energy 
circle". For example, the energy implications of more highway con- 
struction in place of less rail maintenance (a likely effect of branch- 
line abandonment), are not considered. 

Fourthly, the study does not investigate the energy implications 
of changes to the system generally, but only to limited sub-systems 
(i.e. specific lines/areas). In the same vein, the energy implica- 
tions of trucking grain to export terminals is beyond the scope of 
the study. Nonetheless, portions of the data base presented in the 
report could be employed in such analyses. 

Lastly, while realizing that the initial farm to elevator traffic 


allocations are important determinants of energy requirements, this 


* "Some Transportation Energy Considerations", P.B. Hertz, 
University of Saskatchewan, 1975. Another excellent reference in 
this regard in "Railroads and the Environment - Estimation of Fuel 
Consumption in Rail Transportation", Hopkins, U.S. Department of 
Transportation. 
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Study does not re-develop a method of traffic allocation. In the 
specific cases examined, the farm to elevator traffic allocation cal- 


culations carried out in other studies is accepted, at face value. 


THE ANALYTICAL METHODOLOGY FOR ESTIMATING THE ENERGY 
IMPLICATIONS OF BRANCH-LINE RATIONALIZATION 

The purpose of this section is to develop and describe the 
basic methodology and analytical tools required to estimate the 


energy implications of branch-line rationalization (Study Element 1). 


Problem Conceptualization 


Figure III-1 illustrates a stylized general example of a before 
and after abandonment situation, wherein grain produced at farm (F) 
is required to be transported to terminal (T).* In the before and 
after cases respectively, the grain is transported by truck to primary 
elevators B (on the branch-line to be closed) and A (on a line 
remaining open). From the elevators, the grain is moved by Rail 
Com: 


The fuel implications of this adjustment can be represented 


* This example illustrates the most general of situations, 
except for the one wherein the effect of abandonment would be such 
as to re-direct the grain produced at F to an alternate terminal (T'). 
Given a closed system (i.e. grain requirements at T and T'do not 
change as a result of abandonment), such an effect would in turn 
require a redirection of an equivalent amount of grain from another 
producing area (F'), in the "before" case destined to T', to T in 
the "after" case. 


=O = 


by the following general equation: 


eeU tine Gencenan Ditrerencenin Difference in Difference in 
Change in fuel required fuel required fuel required fuel required 
Fuel = Setoetyuck + to position + sh tOm Gain Gyros cheat position 
Consumption drain Tromar empty trucks from A to T empty rail 
LOL AL VS GoM at F for haul vs. from B cars at A 
PecOub COMA VS aaeCOmG to T VS dba OG 
haul to T 


The full effect of a branch-line closure is the summation of 
change relating to all the grain traffic originally handled on the 
line in question. 

In many cases, the overall effect of abandonment is often less 
complicated than is the case for the situation illustrated in 
Figure III-1. For instance, the routing of empty and loaded grain- 
carrying vehicles is normally common. Further, the loaded and empty 
rail cars may, in the before and after cases, find themselves at 
a common rail point somewhere between the primary elevators and the 
destination terminal. In such a case, where external effects are 
small or non-existent, the effect of abandonment on fuel requirements 
need only be assessed between F and the common point, since there 
is no change beyond the common point. 

From the above, it is generally observed that to estimate the 
energy implications of branch-line rationalization, it is necessary 
to account for: the effects of rationalization on the energy require- 
ments of both the rail and truck modes, in both the empty and loaded 
directions of grain haul; between the common points beyond which ration- 
alization has no effect. This sets the framework for the requirements 


of the analytical methodology, and its "tools". 
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FIGURE III-1 


STYLIZED EXAMPLE OF A 
“BEFORE” AND “AFTER” 
BRANCH-LINE ABANDONMENT 
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AFTER ABANDONMENT 


RUC / 
(LOADED HAUL) £-tRuck 
7 (EMPTY RETURN) 


FARA 
F 
° 
ELEVATOR A 
B ° 
ON ABANDONED Ws . TERMINAL 
BRANCH -LINE re n Pie t 
wpe ° ee a 
° 
A © —_— 
oe —™ —se | Sed Renee | pec —_ 
© fe “ —’ anil 
one aa 
Crs ee 


= We 


A Theoretical Review 

The need to expend energy in transportation is derived from the 
requirement in moving products between places to overcome various 
forms in resistance to motion present on our planet. There are of 
course several sources of energy available for such purposes, including 
wind, the horse, coal, the sun, nuclear power, and oil. In recent 
years, the oil derivatives, gasoline and diesel fuel, have become in 
effect the sole sources of energy employed in the transportation of 
grain in Western Canada. 

The movement of grain is effected by placing the grain in con- 
tainers (i.e. truck boxes, rail box-cars) which are attached to 
"nrime movers" (i.e. trucks, train engines), and which transform the 
potential energy of fuel into mechanical energy capable of performing 
the work required to overcome the resistances to motion associated 
with desired movements. It is the extent of these resistances to 
motion, the potential heat energy of fuels, and the rate at which 
prime movers transform the heat energy of fuel into useful work 
output (i.e. thermal efficiency), which together determine the fuel 
requirements of particular transport movements. In order to develop 
an understanding of the energy requirements of transport systems, 
and the relative energy efficiencies of one mode of transport to 
another, it is useful to briefly consider these three basic concepts: 


resistance to motion; the stored energy in fuel; and thermal efficiency. 


=F 03 a 


1) Resistance to Motion 


There are many forces which act to resist motion of land- 
borne wheeled-vehicles, including the rolling resistance of 
wheels, bearing resistance, aerodynamic drag, coriolis loading,* 
Steering resistance, turning resistance, grade resistance, 
acceleration resistance, chassis friction resistance, and 
braking resistance. The sum of these resistances, normally 
expressed in pounds of force per ton (pounds per ton), equals 
epee resistance which must be overcome to move «the 
vehicle. 


Attachement A presents a detailed discussion respecting 
each of these resistance forces, both from a general theoretical 
standpoint and a modal-specific standpoint. As is shown, 
these forces vary significantly between modes, and indeed within 
each mode, depending on vehicle size, operating speed, load, 
and many other factors. Given similar or the same fuel types 
for different modes (in the sense of Btu rating), and relatively 
Similar thermal efficiencies between modes, it is this single 
factor, resistance, which determines and accounts for, more 
than anything else, the differences in energy efficiencies 
between transport modes. 


2) The Heat Eneray of Fuels 


The sources of energy for the truck and rail modes operating 
in grain assembly are gasoline and diesel fuel. These fuels con- 
tain stored heat energy, normally measured in British thermal 
units (Btu's). A Btu is equivalent to 778 foot pound of energy. 
In operational terms, given a 100 percent thermal efficient 
machine, one Btu could be converted to a one pound force 
acting through 778 feet. Diesel oil and gasoline have average 
Btu ratings of about 166,500 and 149,200 Btus per gallon res- 
pectively. The concentration of heat energy in gasoline is 
approximately 15 percent less than that in diesel fuel. Ona 
gallonage comparative basis, the inherent differences in the 
heat energy of fuels, given other things equal, favour those 
transport modes which utilize higher rated fuels. 


3) Thermal Efficiency 


Overall thermal efficiency is the ratio of useful work 
output removed from a system (in this case, a vehicle overcoming 


oe SS ee 


* Derived from the inertial force caused by the earth's rotation. 
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travel resistance), divided by the total work-heat equivalent 
supplied to the system (in this case, via fuel): 
ee Ethel) aeWOneeOULDue 

Thermal Efficiency Maia ae ee x 100% 
The laws of thermodynamics state that 100 percent thermal effi- 
ciencies are impossible, or in other words, that output must 
always be less than input. (The thermal efficiencies of engines 
onto themselves depend on a wide range of factors, including 
size, type, design, load and speed, and can vary from 0, when 
an engine is idling, to as high as 50 percent for laboratory 
research Stirling engines). 


The typical railroad diesel-electric locomotive operates 
with an overall thermal efficiency of about 25 percent, while 
diesel trucks generally obtain a 20 percent thermal efficiency. 
Gasoline-powered trucks commonly achieve in the range of 16 
percent thermal efficiency, with automobiles in the region of 
ten percent thermal efficiency at the speed at which they 
achieve their highest mile per gallon performance.* 

Again, given other things equal, different modes expe- 
rience an energy advantage, one to another, simply from the 
standpoint of their relative abilities to convert the heat 
energy of fuel into useful work output required to overcome 
resistance to motion. 

As has been stated, it is the combination of the above factors 
which determine the actual fuel requirements of any particular trans- 
port movement. Further, it is these factors which account for inherent 
differences in fuel requirements between modes and strongly influence 
the relative transportation energy efficiencies of one mode, or mode 


element (i.e. private farm truck vs. commercial grain truck) to the next. 


Transport Energy Efficiency 


Transportation energy efficiency may be defined in various ways, 


but probably the most commonly employed definition is the division 


xIVHOVCZ IDA: 
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Of net ton-miles of movement by Btu fuel input (or gallons of fuel 
input, by fuel type): 


Transportation _ Net Ton-miles transported 
Energy Efficient Btu fuel input 


Transportation energy efficiency defined in this way is always much 
less than one. Accordingly, its inverse is usually quoted in the 
literature. The greater the value of the inverse, the lower the 
transportation energy efficiency. 

For the purposes of this study, the definition of transportation 
energy efficiency, and accordingly its inverse, has been modified in 
a manner which takes specific account of the commodity under study 
(grain), and the requirement to consider both the empty and loaded 
direction of haul (as discussed previously - Problem Conceptualization). 
Specifically, the definition is: the number of gallons of fuel 
consumed (by fuel type) in both the empty and loaded directions of 
haul, in effecting a movement of one thousand "typical" bushels 
(by weight) over a distance of one mile. (The "typical" bushel is 
discussed in Section 4, and weighs 55 pounds). 

A specific example will illustrate the operational meaning of 
this definition. Assume that grain is hauled in a gasoline-fueled 
farm truck which operates in the loaded direction at 20 thousand 
pounds gross vehicle weight (hereafter referred to as g.v.w.) with 
an 11 thousand pound carrying capacity. The average weight of the 
grain hauled is 55 pounds per bushel. Therefore, given no volume 
constraint, the average load per run is 200 bushels (i.e. 11 thousand 


pounds + 55 pounds per bushel). Assume further that the truck 
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experiences an average fuel performance rate of 10 miles per gallon, 
under conditions where for every mile it travels loaded (i.e. at 
20 thousand pounds g.v.w.) it travels a return mile empty (i.e. at 
9 thousand pounds g.v.w.). Given that the truck is operated in grain 
haul in a manner where empty miles equal loaded miles, then the 
inverse transportation energy efficiency for this truck is calculated 
as follows: 

For 200 bushels to be moved one mile, the truck 


travels two miles, consuming 0.1 gallons (gasoline) 
per mile 


Therefore: 
1 _ 0.2 gallons (gasoline) _ 1.0 gallons (gasoline) 


AL 200 bushel-miles 1,000 bushel-miles 
The following two sections respectively develop measures of 
inverse transportation energy efficiency* for the truck and rail 


modes operating in grain assembly. 


Inverse Transportation Energy Efficiencies for Trucks 


Operating in Grain Assembly 

Three trucking alternatives are available for the farm to 
elevator element of grain assembly - the private farm truck, the 
custom farm truck, and the commercial grain truck. Given these 
alternatives, and the vehicle weight and dimension and "use" regu- 
lations in the prairies, grain can be and is transported from farm 
to elevator in gasoline and diesel-powered trucks ranging in size 


* The term "inverse transportation energy efficiency" is used 


throughout this report. For the purpose herein, it is simply a measure 
of the fuel consumption rate of transport modes operating in grain 
-assembly. 
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from small half-tons to 82 thousand pound g.v.w. combination units. 
Clearly, because of this wide assortment of trucks used in grain 
assembly, wide variations in the transportation energy efficiencies 
of trucked-grain are experienced, when comparing one situation to 
the next. 

The purpose of this section is to develop a schedule of inverse 
transportation energy efficiency measures over the full range of 
trucks employed in grain assembly, under the three trucking alternatives. 
This schedule will serve as a general tool for assessment of the 
energy implications of specific rationalization options, wherein 
vehicle characteristics (i.e. size, fuel type) may vary from one 
specific case to the next. 

The basic determinants used in the calculation of this schedule 
are: gross vehicle weight under load; the ratio of tare weight (and 
therefore, payload) to loaded g.v.w.; operating speed; the ratio of 
empty to loaded miles per grain haul; average fuel consumption by 
vehicular weight at normal operating speeds; the weight of a "typical" 


bushel; and vehicle type (by fuel consumed). 


-- Gasoline-Fueled Trucks 

Figure III-2 illustrates several empirically developed re- 
lationship of gross average miles per gallon, and its inverse, 
gallons per mile, for different levels of loaded g.v.w., for 
two and three-axle gas-powered trucks ranging in weight from 


a g.v.w. of 7,500 pounds to a g.v.w. of 45 thousand pounds. 
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FIGURE III-2 
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SOURCE: 


REF.1 H.R.B. BULLETIN 30! — FIG. 47 
REF.2 W.H.1. RESEARCH SUMMARY SERIES NO, 1~74 
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Trucks in this size range account for the very great majority 
of both private and custom farm trucks employed in grain 
assembly in the prairies. Only in very isolated instances are 
five-axle units employed by farmers in private or custom haul, 
and such units are nearly solely diesel-fueled. 

As developed from various sources, Figure III-3 illustrates 
the range of the relationship between tare, gross and net weights 
for the range of gas-powered private farm and custom farm trucks 
Operating in grain assembly. As shown, the range of payloads, at 
fixed g.v.w. (or fixed tare), is wide, primarily resulting from 
variations in both vehicle design and operating practice. 

Based on our assessment of the adequacy of the information 
Sources which have been utilized to construct Figure III-3, we 
have estimated the average relationship of loaded gross weight 
to payload for g.v.w.'s between 10 thousand and 30 thousand 
pounds for farm truck hauling of grain, as: 

Payload (kins) = 0.755 (g.v.w. - 4.20) 

Where: g.v.W. iS expressed in kips (i.e. thousands of 

pounds ) 

Because of the obvious limitations to this type of estimate, 
and to examine the sensitivity of calculated energy efficiency 
measures to error in this estimate, the following possible varia- 
tions in this average relationship are also considered in the 
derivations which follows: 

Payload (kips) = .775 (g.v.w. - 3.90) High Estimate 


Payload (kips) .735 (g.v.W. - 4.50) Low Estimate 
Where: g.v.w. is expressed in kips 


Fach of these three curves has oeen superimposed on Figure III-3. 
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FIGURE III-3 


RELATIONSHIP OF PAYLOAD, TARE WEIGHT, 
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SOURCE: 
© DISCUSSIONS WITH COMMERCIAL TRUCKERS 
xX DISCUSSIONS WITH TRUCK SALES OUTLETS 
© ACTUAL OBSERVED GRAIN DELIVERIES 
& H.R.B. BULLETIN 30! — FIGURE 15 


NOTE: UNLESS OTHERWISE INDICATED, THE PLOTTED POINTS REFER 
TO GASOLINE —FUELED TRUCKS 


LEGEND: 
PAYLOAD = .775 (G.V.W.—3.90) IN KIPS 
() PAYLOAD = .755 ( G.V.W.-4.20) IN KIPS 
(© PAYLOAD = .735 ( G.V.W.—4.50) IN KIPS 


° FOR G.V.W.’s BETWEEN 10000 AND 30000 Ibs. 


NOTE: THESE CURVES HAVE NO STATISTICAL SIGNIFICANCE, BUT REPRESENT 
OUR ESTIMATES OF THE LIKELY RANGE OF THE RELATIONSHIP SHOWN. 
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Utilizing these relationships, and assuming that private 
and custom farm trucks operating in grain assembly produce one 
empty return mile for every loaded mile of haul, Figure III-4 
has been developed from Figure III-2 to illustrate the fuel 
requirements of this size range of truck per average running- 
mile (i.e. half the miles are Operated in a loaded state, and 
half are operated in an empty state) for different levels of 
g.v.w. in the loaded direction.* For comparative purposes, the 
frequency distributions of reported fuel mileage performance 
vs. licensed g.v.w. obtained in a survey respecting farm trucking**, 
along with the "means" of the illustrated distributions, are 
also shown in Figure III-4. While the distribution in the survey 
data is wide, the means compare favourably with the derived 
average-mile relationship. (It is to be noted that running speeds 
of farm trucks operating in grain haul average in the order of 


30 miles per hour) .*** 


* The fuel consumption schedule of Reference 1 has been emnloyed. 
This derivation inherently assumes that the consumption schedule applies 
for the same vehicle in both its empty and loaded state. Clearly, 
this is questionable from a theoretical standpoint, but any error 
which might be introduced as a result of the assumption is considered 
to be well within the bounds of acceptability for the purpose at hand. 


**k Kulshreshtha, S.N. - "An Economic Analysis of Farm Truck 
Ownership, Utilization, and Cost of Handling Grain in Saskatchewan" - 
source data. 


*kk This is a reasonable average of the data developed by Tyrchniewicz 
("The Cost of Transporting Grain by Farm Trucks in the Prairie Provinces" 
-- Table III-3) and Kulshreshtha (ibid) as derived from Tables III-15 
and III-30 for areas B, C, and D. 
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Again for comparative purposes, Figure III-5 illustrates 
calculated consumption schedules for farm trucks, as a function of 
g.V.w. per tare, speed, and vehicular horsepower. These calcu- 
lations have been made utilizing the resistance equations dis- 
cussed in Attachment A, and details are presented in Attachment B. 
(The plotted curves apply to a situation wherein the truck is 
empty for half the miles, loaded for half the miles, on gravel 
half the time, and on pavement half the time). It can be seen 
that there is a good comparison between the calculated consumption 
schedule at 35 miles per hour and the data presented in Figure 
TII-4.* 

Based on the above, we have concluded that the average mile 
consumption schedule derived from Reference 1, and illustrated 
in III-4, is an adequate approximation of the average consumption 
schedule experienced by private and custom farm trucks operating 
in grain assembly in the prairies. Recognizing the limitations 
of this approximation, the derivation of transportation energy 
efficiencies for private and custom farm trucks will consider 
the effects of a 1 5 percent error in the chosen consumption 
schedule. 


Figure III-6 presents schedules of inverse transportation 


* Note that these calculated consumption schedules do not 


account for idling or low temperature effects. These effects would 
of course increase consumption for the average year-round operation. 
Accounting for these effects would tend to bring a calculated consump- 
tion rate schedule at 30 miles per hour in line with the derived Schedule. 
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energy efficiencies as developed from the fuel consumption 
schedules shown in Figure III-4, and the relationships of payload 
to gross weight described earlier. Payload has been converted 


to "typical" bushels, using an average weight of 55 pounds per 


bushel .*?**, 


* In the prairies, the distribution of bushel deliveries of 
grain by type is: 


Density Kulshreshtha Trimac Brandon Study 
lbs. /bushel (Ibid) Table 8 (Exhibit 11) (To eae | 
Wheat 60 66% 65% 
Barley 48 20% 20% 
Oats 34 2% 7% 
Rye 56 3% 
Rape 50 3% 
Flax 50 11% 3% 
Other (50) 1% 
Weighted Average 
Bushel Density 55.9#/bushel 55.2#/bushel 53#/bushel 
Trimac -- "Evaluation of Commercial Carriage of Grain for the Grains 
Group". 
Brandon Study -- Canada Grains Council. 


** An example calculation of the inverse transportation energy 
efficiency for a loaded g.v.w. of 20,000 lbs. follows: 


From Figure III-4 and a From Figure III-3 Inverse Transportation 
+5% Sensivity Check Fuel Payload/Return Trip Energy Efficiency 
Consumed/Return-mile Trip Gallons/1000 bushel-miles 
High 0.246 gallons Low 11,390 lbs. 1.19 
(207.1 bushels) 
Medium 0.230 gallons Medium 11,930 lbs. 1.06 
(216.9 bushels) 
Low 0.214 gallons High 12,475 lbs. 0.94 


(226.8 bushels) 
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It can be seen that energy efficiency increases Substantially 
as truck size increases. For the same ten thousand “Tota te 
bushels hauled ten miles, a 12 thousand pounds g.v.w. (loaded) 
truck would require 170 gallons of gasoline, while a 28 thousand 


pounds g.v.w. (loaded) truck would require 81 gallons of gasoline. 


-- Diesel-Fueled Trucks 
For the purposes of this study, the commercial grain truck 
is considered to be a five-axle hopper-bottom semi, which operates 
effectively at the maximum g.v.w. and axle weights permitted 
within the weight and dimension regulations of each province. 
These regulations vary between provinces, and as well vary within 
provinces from one road to the next. Accordingly, the weight 
constraints on a commercial grain truck operation are dependent 
on the road (and the province) on and in which the truck operates. 
Over the allowable range of g.v.w.'s at which five-axle 
units may operate in the prairies (i.e. 74 thousand pounds to 
82 thousand pounds), the tare weight of a unit will not chanae. 
In other words, exactly the same vehicle can and does operate 
at both these limits. As is the case with smaller trucks, the 
tare weights of commercial grain trucks vary, from an apparent 
absolute high of 32 thousand pounds to an apparent absolute low 
of 24 thousand pounds.* The normal tare weight for these units, 


nee 


* 32 thousand pounds - discussion with carriers 
24 thousand pounds - Trimac - "Evaluation of Commercial Carriage 
of Grain for the Grains Group". 
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however, based on discussions with carriers, discussions with 
weigh scale operators, and an assessment of average loads (by 
weight) experienced in the Canadian Wheat Board/Saskatchewan 
Trucking Association haul to inland terminals in 1975, is 26,500 
pounds. 

A number of references respecting fuel consumption rates 
for diesel-powered trucks of the size used in grain haul have 
been examined. (Figure III-7 illustrates these consumption rates). 
In comparison to the results of discussion with commercial grain 
truckers, it would appear that this material suggests better fuel 
performance than is experienced in practise in the prairies. 
Accordingly, we have chosen to hold with the results of these 
discussions as being more representative of the situation in 
the prairies. On a year-round, half empty, half loaded basis 
of operation, including idling, therefore, average fuel per- 
formance for 74 thousand pounds and 82 thousand pounds loaded 
operations are 5.15 and 5.10 miles per gallon respectively. * 

At the outside, these average consumption rates can reasonably be 


expected to be within + 0.20 miles per gallon of the actual rate. 


* For costing purposes, the Saskatchewan Trucking Association 


normally employs a 5.00 m.p.g. fuel performance rate for commercial 
grain trucking. Preliminary results of the R.T.A.C. fuel tax study 
have determined the following average consumption rates in the prairies: 
Manitoba, 4.99 m.p.g.; Saskatchewan, 4.90 m.p.g.; Alberta, 5.60 m.p.g. 
A Trimac study entitled "Operating Costs of Trucks in Canada" (1973) 
has utilized average fuel performance rates of 5.5 m.p.g. for Alberta 
and Saskatchewan. 
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Based on the above, Table III-],develops the range of inverse 
transportation energy efficiencies for commercial trucks, at 
loaded g.v.w.'s of 74 thousand pounds and 82 thousand pounds.* 
Again, on a gallonage equivalency basis alone, there are substan- 
tial energy savings realized in hauling grain by commercial 
truck in comparison to a farm truck. For the same ten thousand 
"typical" bushels hauled ten miles, a 20 thousand pound g.v.w. 
(loaded) truck would consume 106 gallons of gasoline, while a 


74 thousand pounds g.v.w. (loaded) commercial truck would con- 


sume 45 gallons of diesel fuel. 


TABLE III-] 


Calculations of Inverse Transportation Energy Efficiency 


for Commercial Trucks 


G.V.W. 

loaded 
direction 

(oye) 


Diesel Fuel 
consumed per 
return-mile trip 
(gallons) 


High Medium Low 


74,000 404 .388 .374 
75,000 404 .388 .374 
82 ,000 SA0G VER O97 eo 


Payload per 
trip 


lbs./bushel 


47 ,500/863.6 
48 ,500/881 .8 
5550007 100921 


Inverse Transportation 
Energy Efficiency 
Imp. gallons (diesel)/ 

1,000 bushel-miles 


High Medium Low 
0.47 0.45 0.43 
0.46 0.44 0.42 
0.40 0.39 O57, 


* For this purpose, we have assumed that commercial grain trucking 


incurs one empty mile of movement for every loaded mile of haul. 


Some 


commercial grain truckers, indeed, report loaded to empty mile ratios 


which are greater than one. 
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Inverse Transportation Energy Efficiencies for Rail Operating 


In Grain Assembly 


Transportation energy efficiencies for the rail mode Operating 
in grain assembly can and do vary widely, from one specific line and 
run to the next. Train consist, speed, ambient temperature, thermal 
efficiency, grades, curvature, switching, idling, dead-heading, rolling 
stock design, stops and starts, wind, and other factors, contribute 
to the fuel requirements of a branch-line run, and variations in these 
factors create substnatial variations in calculated transportation 
energy efficiencies between lines, and on the same line between runs. 
Nonetheless, because of the relatively low absolute level of inverse 
transportation energy efficiency for rail vs. truck (and in particu- 
lar, for rail vs. the small farm truck), the significance of these 
variations, as will be illustrated, is relatively unimportant from 
the standpoint of modal comparisons of energy efficiency in grain 
haul. 

From the outset, it had been agreed that this study would concern 
jtself only with representative or typical fuel consumption rates, to 
be provided by the railways, for use in the calculation of rail 
transportation energy efficiency. In.this regard, major sources of 
available, measured fuel consumption data were not provided.* However, 
a limited number of specific fuel consumption measurements were 


SS ES ee ee 


* Available data not provided included Canadian National Railway's 
fuel consumption tables developed for costing purposes, and the results 
of a large number of fuel consumption tests recently conducted by CP Rail. 
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undertaken by the railways for this‘ study, and the results of some of 
these were provided.* 

Because of the shortage of empirical consumption data, it has 
been necessary to test the reasonableness of the limited amount pro- 
vided from the theoretical standpoint, wherein fuel requirements over 
a range of branch-line situations and operations have been estimated 
using the resistance equations discussed in Attachment A. These fuel 
requirements were then converted into measures of transport energy 
efficiency, and compared with their equivalents derived from the 
empirical data provided. 

Attachment C details the calculation of fuel consumption and 
inverse transportation efficiencies for a reasonably typical range of 
branch-line situations and operations. The sensitivity of fuel 
consumption to certain of the influencing factors is illustrated in 
these calculations, demonstrating the kind of variation which can 
occur from one specific fuel measurement to the next. 

The basic assumptions used in the calculations are: 

1) branch-line originating grain is transported in 
Standard 60 ton box-cars with tare weights of 22 ton 


"normal" loaded weights of 79 ton, and payloads 
Ono. (CON. 


* Attachment D presents, thes results of stnelspeci ii eGgtestamcayiaicn 
our during the course of the study, and reported to us. This data is 
illustrated in Figure III-8. 


** These weights were derived from an assessment of the consist 
information provided by the railways for a number of branch-line and 
main-line runs, and general equipments lists. Herein, we have not 
considered the hopper cars because of their relatively limited employ- 
ment on light density traffic branch-lines. 


ae hai 


2) for each loaded mile travelled by a box-car, 
the car travels one mile in an empty state. 


3) for each mile travelled by a locomotive pulling 
loaded cars, it travels one mile pulling empty 
cars. 


4) the payload of 57 tons is equivalent to 2,070 
"typical" bushels (i.e. 55 1bs/bushel). 


These calculations suggest that a normal range of inverse trans- 
portation energy efficiencies for branch-line operation is from 0.07 
to 0.12 gallons of diesel per one thousand bushel miles. Clearly, 
as can be seen from the calculations, it is totally in order to expect 
inverse efficiency levels beyond this range on specific runs and lines 
(i.e. with lower temperatures, greater grade effects, dead-heading 
operation, higher side winds, and so on). Nonetheless, we believe 
that the normal branch-line operation for most lines when considered 
year-round would fall within the calculated range. 

For comparative purposes, Figure III-8 illustrates a number of 
measured consumption rates provided by the railways, including system 
averages, and a limited number of spot tests. These rates have been 
developed on the basis of trailing gross ton-miles (i.e. exclusive of 
the weight of engines). For most of the points plotted, fuel consumed 
in associated idling and switching has been included in the rate 
calculation. Based on the Canadian National data, an average ex- 
perienced consumption rate in the prairie region is about 1.7/0 


gallons per one thousand trailing gross ton-miles, ranging from 1.30 
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FIGURE III-8 


FUEL CONSUMPTION RATES® EXPERIENCED 
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LEGEND: 
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& CALCULATED VALUS FOR SPECIFIC SCENARIOS (SEE TEXT AND ATTACHMENT C) 
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FOR C.T.C. (1974) (UN -CONFIRMED) 
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to 2.10 gallons through the year.* This range and average is con- 
Sidered applicable to cases wherein trains operate on the lines more 
or less year round, in such a manner as to run basically a train-load 
(say 20 to 50) of empty 60 ton box-cars "out" a line, returning with 
approximately the same number of cars loaded. The weight of loco- 
motives would be excluded from the gross ton-mile determination, 
and consumption would include fuel for idling and switching, both 
along the run and at both ends of it. 

Using the typical bushel load per car of 2,070 bushels, tare 
car weights of 22 ton, and loaded car weights of 79 tons, for every 
101 tons of gross ton-mile haul (i.e. 22 tons empty for one mile, and 
79 tons loaded for one mile), 2,070 bushels are moved one mile. 
Converting the consumption rates discussed above, the average inverse 
transportation energy efficiency for rail operating in grain assembly 
is 0.083 gallons of diesel per one thousand bushel miles, normally 
falling in a range from 0.063 to 0.103 gallons per one thousand 
bushel miles. 


As a further comparison, from Hopkins**,an average consumption 


* In comparison, the study of "Artic Oil and Gas by Rail", 1974, 
presents data indicating consumption rates of 0.97 to 1.20 gallons per 
one thousand trailing gross ton-miles, for relatively high speed unit 
trains hauling oil and LNG. 


*x Hopkins, "Railroads and the Environment - Estimation of Fuel 
Consumption in Rail Transportation", 1975. From Figure 
return trip consumption for a 20 car train, averaging payloads agin) 
ton per car (or 2,070 typical bushels per car) and average speeds of 
15 miles per hour, is 0.02 pounds diesel per net ton-mile. Diesel fuel 
weights 8.5 pounds per imperial gallon. Therefore, the converted con- 


sumption rate is: 02s lex c0ex 59 Ga 10ns ae Tee 06 gal aons ver 
20 x 8.5 x 2.07 1,000 bushels-mi. 1.000 bushel-miles. 


a2" = 


rate of 0.06 gallons per one thousand bushel-miles (assuming no grade 
effect, and no associated idling and switching) for branch-line 
operation is derived. Allowing for a grade, idling, and switching 
effect of 30 percent, this would increase to 0.08 gallons per one 
thousand bushel-miles. | 

Based on these various figures, we have concluded that an inverse 
transportation energy efficiency rate of 0.09 gallons per one thousand 
bushel-miles can be considered an appropriate rail rate to utilize in 
modal comparisons, and the analysis of specific case situations. 


A Modal Comparison of Inverse Transportation Energy Efficiencies 
for Private and Custom Farm Trucks, Commercial Trucks, and Rail, 


Operating in Grain Assembly in the Branch-Line Setting 


Utilizing the transportation energy efficiency schedules and 
rates developed in previous sections,this section develops an overall 
comparison of modal energy efficiencies of grain collection in the 
prairies. 

Towards this end, it is firstly necessary to establish the 
point on the small truck schedule (Figure III-6) which approximates 
the average inverse energy efficiency rate for private farm truck haul. 
Because of the shape of the schedule, the consumption rate at the 
average g.v.w. operating level will not necessarily account for the 
effect on average consumption of the distribution in vehicle size 
and the distribution of grain haul activity by vehicle size. 

To illustrate, from the standpoint of distribution of vehicle 


size, if one thousand bushels are moved one mile by each of a ten 


—al27. = 


thousand pounds and 30 thousand pounds gross vehicle weight loaded 
truck, the average inverse energy efficiency rate is greater than if 
the two thousand bushels were moved one mile by a 20 thousand pound 
loaded truck. Conteracting this size distribution effect, however, 
is the generally observed fact that as activity level (i.e. bushel- 
miles) of farm trucking increases, so does vehicle size. Kulshreshtha* 
estimated that average grain box size increased by 2.08 bushels per 
extra mile of grain haul (where volume remains constant), and by 0.5 
bushels per 100 extra bushels of haul (where distance remains con- 
stant).** Tyrchniewicz*** and the Area 11 Study**** also conclusively 
Show that as bushel-miles of haul increases, so does truck size. 
Accordingly, for purposes of establishing a method of estimating 
average inverse energy efficiency for the private farm trucking com- 
ponent of grain haul in the prairies, an analysis was undertaken to 
establish the weighted average loaded g.v.w. figure to employ in the 
determination of average inverse energy efficiency. In this regard, 
utilizing Table 13 from Kushreshthna*****, Table III-2 has been 


constructed to estimate the bushel-mile activity for each cell in the 


* ibid. p. 49 
** ibid. .o7h49 
*x*kk ibid. p. 24 


**kk Canada Grains Council Study of Rationalization in the 
Rosetown Area - Chapter on Farm Truck Costs. 


xeeee ibid. 


ph poee 


matrix of “bushels delivered" vs. "average one-way hual distance".* 
Table III-3 shows the calculated values of the average g.v.w. rele- 
vant to the haul requirements of each cell. Table III-4 details the 
calculations of the average inverse energy efficiency, and the cor- 
responding weighted g.v.w. load, over the complete activity range. 

The derived average inverse energy efficiency of this analysis, 
of 1.065 gallons per one thousand bushel-miles, is, from Figure III-6, 
associated with a loaded g.v.w. of 19.900 pounds. Comparing this 
with the observed average (licensed) g.v.w. determined by Kulshreshtna** 
of 19,940 pounds, the two are considered, for all intents and pur- 
poses, equal. Further, using data developed by both Tyrchniewicz and 


Kulshreshtha,*** this weighted g.v.w. of 19,940 pounds is approximately 


* For this purpose "average bushels" is simply the mean of the 
bushel groupings shown in Table 13, and "average distance" has been 
approximated by the equations: avg. distance = low of grouping + 2/3 
grouping size. (Note that this approximation is relatively crude, 
holding substantially true only when "low end of grouping" is O or 
greater than 3/4 of "high end of grouping" for a circular collection 
area served by radia roads. Nonetheless, for the purpose at hand, it 
is felt that any error introduced as a result of employing this assump- 
tion is within the scope of accuracy of the analysis generally). 


**~ “ibid. = TablerG 
*k*k ibid. = Tyrchniewicz (Tables!) 


Avg. Box Capacity (Western Canada)= 217.5 bushels 
Payload = 21/559x1 55 


T,000 = 11.96 kips 
WeVeites Hs ache z 
SIs: ae Clara 20,040 pounds 


- Kulshreshtha (Table 6) 
Avg. Box Capacity (All Areas) = 214 bushels 


GeV .S == ldo 


.755 x 1,000 + 4320 = 198 20 pounds 
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TABLE III-2 


Estimation of Bushel-Mile Activity 
By 
Delivered Quantity vs. Haul Distance 


(1,000 bushel-mites‘3)/% Total activity”) 


Avg. Haul eA ST 
Avg Distances 
Pacha ae) 4 9.3 17.6 27.6 37.6 42 


Delivered 
2,000 212/08 484/1.4 669/2..0™'SS3y2'6 827 /2.4 45 344/319 
6,000 1 52007 Sot 450/74 <3 950/2.8 | 496/1.5 |676/2.0 |1,008/2.9 
10,000 1 JOAO/ S208) 37255795) VE aOC/ OT 652/16 nil z 
14,000 1,680/4.9 | 2,473/7.2 |1,478/4.3 | 386/1.1 nil X 
18,000 1, 15273 SL AsoRly7 33 950/2.8 nil X Xx 
21,000 1,512/4.4 | 4,101/12.0) 1,478/4.3 Xx Xx Xx 
where: x -- involved custom trucking only 


(1) average of grouping. For example, for grouping 8,001 
12,000 bushels, average equals ten thousand bushels. 


(2) estimated on the basis of: lower range of grouping + 
2/3 of grouping size. For example, for group range 
11 - 20.9 miles, average haul distance is assumed equal 
to TleeO 2/3929) °S 7 Gamit es: 


(3) bushel-miles calculated as follows, for example cell 
(2,000 bushels x 4 miles): 


4 miles/truck x 2,000 bushels x 34 trucks = 272,000 bushel- 
miles 


where: "34 trucks" is derived from Julshreshtha 
(Table 13) for this cell. 


(4) Percent of total activity for each cell is calculated by: 
--activity in cell + total activity x 100%. 
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TABLE III-3 
Estimation of Truck Size 
(in g.v.w.) for each "mileage per delivery" cell 
in Table III-2 


Average utilized box apace (bushels) per loaded Ae ce (kips) 
Avg. 
Avge Sel tee oe ale 9.3 17.6 27.6. | 13786 42 
Bushels 
Delivered 
2,000 Z T2HA3 2) (al A/S. 5 4 Wile es | 15071520 peo ie 
6,000 ; 163416.0 1240/2109 | 2b2fe2ee8 1306/26 7rieg6 37 360 
10,000 ; 14/2030 (F210 ALE 57) 24 bce el 
14,000 . ZA 5/20 10; 142 W320... Oy | 2O4A2 60 
18,000 : 241/22 .0: | 245/222 
21,000 ‘ 22/22 45h 296 /20.0 


(1) Average utilized box capacity has been calculated using the box 


capacity figures quoted in Kulshreshtha - Table 13, and the 
average box capacity load factor for the prairies of 91.8 percent 
determined by Tyrchniewicz, (ibid. p. 11). 


ex. calculation for cell (ten thousand bushels by 17.6 miles) 
avg. box capacity = 229 bushels 
avg. bushel load = 229 x .918 = 210 bushels. 
(2) Loaded g.v.w. is derived from avg. bushel load, as follows: 


payload = average bushel load x typical bushel weight 
g.v.w. (loaded) = payload nat? 
see ee (in kips) 


- From Figure III-3 
". For cell (14,000 bushels x 9.3 miles) 


g.v.W. (loaded)= 234 x .918 x 55 
755 exer O00 


Pudi 2 f=) 2070 Kips. 
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equal to the average g.v.w. derived from the developed relationship 
of payload and g.v.w. (i.e. payload = .755 gross vehicle weight - 
4.20)), where payload equals average box capacity (in bushels) mul- 
tiplied by the weight of a typical bushel (i.e. 55 pounds), divided 
by one thousand (i.e. to convert pounds to kips). Accordingly, we 
have concluded that the following methods are acceptable for approxi- 
mating the weighted g.v.w. (accounting for activity distribution by 
vehicle size) to employ in estimating average inverse transportation 
energy efficiency for private farm truck haul: 


Weighted Average g.v.w. = average licensed g.v.w. 


or Avg. box capacity x 55 4 4.20 


-755 x 1,000 anak pS) 

It is to be noted that in certain instances, observed data 
respecting average (licensed) g.v.w. and average box capacity, and 
more particularly, average bushel load, appear to be inconsistent*to 
a degree which necessitates judgment in choosing the method to employ 
in determining weighted average g.v.w. 

In summary, for the private farm truck haul situation through- 
out the prairies, and using Tyrchniewicz's reported box capacity of 
217.5 bushels, Kulshreshtha's reported average box capacity of 214 
bushels and average g.v.w. of 19,940 pounds, we estimate that the 


weighted average (loaded) g.v.w. to be employed in the determination 


of average inverse transportation eneray efficiency for private farm 


* In particular, the Tyrchniewicz data (Table 1) for Manitoba 
suggests an unreasonably low g.v.w., given the average bushel load. 
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trucked-grain is 19,920 pounds.* From Figure III-6, therefore, 

the average inverse transportation energy efficiency for private farm 
trucked-grain across the prairies is 1.07 gallons of gasoline per 
One thousand bushel-miles. 

Custom-trucked grain is normally transported, as would be 
expected, in larger trucks than those used in private farm haul. 
Table III-5 presents the various shources of information available 
respecting their sizes. Given the shape of the inverse energy effi- 
ciency schedule over this size range of custom farm trucks, we have 
concluded that it is unnecessary to weight the size for purposes of 
determination of average inverse energy efficiency. Instead, from 
Table III-5, based on an approximate average box capacity in the 
prairies of 335 bushels, assumed loaded to 91 percent,** we estimate 
that an average loaded g.v.w. of 26,400 pounds*** is a reasonable 
basis to use in the approximation of average inverse energy effi- 
ciency for this element of farm-trucked grain. Based on this, 
from Figure III-6, the average inverse energy efficiency for custom 
farm-trucked grain (across the prairies) is 0.85 gallons of gasoline 
per one thousand bushel-miles, with a possible range from 0.77 to 


0.94 gallons. 


* The simple average of 19,940, 20,040, and 19,790. 


** Tyrchniewicz, Moore, Tangri - "The Cost of Transporting 
Grain by Custom and Commercial Truck" - 1974, pb. 23. 


R€%sr 335 Yn 591 Xoo . . 
ES TOO Pro ine Kips) 
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TABLE ITI-5 


Custom Farm Truck Sizes in the Prairies 


Source Box Size Comment 
(Bushels) 

Kul shreshtha* Average for areas B,C, & D 

Kulshreshtha Average for area A 

Kulshreshtha Average for all areas 


Tyrchniewicz, 
Moore & Tangri** However, average load equals 
296 bushels, or 91 percent 


of capacity 


7711 Ce voll eurae 


*k "The Cost of Transporting Grain by Custom and Commercial 
Truck", Tyrchniewicz et al., 1974, p. 23. 


For commercially-trucked grain, assuming a 75 thousand pounds 
loaded operation* from Table III-2 the average inverse transportation 
energy efficiency is 0.44 gallons of diesel per one thousand bushel- 
miles, with a possible range from 0.42 to 0.46. 

For the rail mode, utilizing the data previously developed and 
presented, average inverse transportation energy efficiency is 0.09 


gallons of diesel per one thousand bushel-miles. 


* This is one thousand pounds greater than normal weight 
limits but within normal tolerance policy respecting weight control. 
Discussions with weigh scale operators, and analysis of the S.T.A./ 
Canadian Wheat Board elevator to terminal haul, suggest that the 
75 thousand pounds loaded state is normal. 
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FIGURE III-9 
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Figure III-9 illustrates these comparative rates for each mode. 
On a gallonage equivalency basis, the ratios of average truck inverse 


transportation energy efficiencies versus average rail efficiencies 


are: 
PYiviateehanmatrUuCKeVS= Vad cmon cs tens Vie S ea 
CuStTOMsf arm CnuCKmaVS salisal| meeee eee ee 9.4:1 
Commercial twuckwV Sis all meee espe eer 4.9:] 


On a Btu equivalency basis*, these ratios become: 


Privatearann CLC lhewSer adil et oe ee 10263) 
Gustom=farmstruckeVSe Gatlees. 02... eee sed 
Commercial truck ivS rain ta eee AaQe] 


FUEL COSTS AND GRAIN TRANSPORTATION IN WESTERN CANADA 


The purpose of this section is to develop and present the 
basic data requirements and methodology for determining unit fuel, 
prices applicable to grain haul in the prairies. The determination 
of the cost effects of adjustments in the grain transport system 
result from the application of these developed unit prices to esti- 


mated changes in consumption quantities. 


* Conversion Basis: 


1 gallon gasoline 
1 gallon diesel 


149,200 Btu 
166,500 Btu 


Liat 


oa ROW! 


Fuel Cost Factors 


For the consumer, the price of gasoline and diesel fuel is 
made up of two components: the economic cost of the fuel, and the 
federal and provincial taxes added to fuel at points of production 
and sale. 

The determinants of these two price components are, of course, 
different with the economic cost being basically a function of supply 
and demand (as influenced by tax policy), and the tax component being 
a function of public policy respecting user fees, cost transfers, and 
general revenue needs. For grain transport in the prairies, the 
experienced or financial cost of fuels to users varies by fuel type, 
mode and user type within the trucking mode, as will be shown. 
Accordingly, it is both useful and necessary to distinguish between 
these two price components in order that the differences between 
the relative changes in consumption levels and fuel costs resulting 
from rationalization may be understood as to their reason and signi- 


ficance. 


Fuel Pricing: Method and Make-Up 
a) Methodology 


Petroleum refiners post selling prices of product, referred 
to as posted tank wagon prices, at various locations where they 
have bulk storage stations with product available for sale. 
These posted tank wagon prices include, in addition to crude 


oil and refining costs and profit: transportation charges from 
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the refinery to the bulk plant and from the bulk plant to the 
purchaser; bulk dealer mark-up; and applicable federal taxes. 
Posted tank wagon prices exclude applicable provincial taxes. 
All major refiners post tank wagon prices for three categories 
of sale: product destined to service station dealers; product 
destined to farm purchasers and home heating customers; and 
product destined directly to commercial consumers. 

Posted tank wagon prices are considered to be "target 
prices". Many factors, such as sale volume, delivery distance, 
and customer storage facilities, can and do affect final 
delivered price - often for commercial users in a manner which 
renders delivered price something less than posted price. In 
determining final price, these factors are normally accounted 
for through discounts and contractual agreements negotiated be- 
tween purchaser and selling agent. The relevance and size of 


discounts to various purchasers will be discussed later. 


b) Historic Trends in Posted Tank Wagon Prices in the Prairies 


A record of historic farm and commercial posted tank wagon 
prices for gasoline and diesel fuel at Edmonton, Calgary, Regina, 
and Winnipeg is presented in Table III-6. As shown, there has 
been a steady decrease in the posted price differentials between 
gasoline and diesel, from about 3.5 cents per gallon in 1967 


to 2.4 cents per gallon in 1975. 


eeu = 


a ee a Oe ee ee a ee 
TABLE III-6 
Example Historic Posted Tankwagon Prices in the Prairies* 
(cents/gallon) | 


Federal Sales 


Edmonton/Cal gary |Regina/Saskatoon Winnipeg Tax Included 
Commercial Farm |Commercial Farm |Commercial Farm Gasoline Diesel 


Dec. 1967: | 
Gasoline (aide (aie 2356 ERA a a e744 oul ic 
Diesel 19.0 18.0 19.8 18.8 2070 19.0 

Nov. 1969: 

Gasoline ES ah ed 24.1 2374 Col tee Ze 1.6 
Diesel 1927 Say 2Ue5 19.5 20:27 197 

Dec. 1970: 

Gasoline 2452 (eee 251 Zhe Asya 24.1 2-~l 1.6 
Diesel 2054 19.7 AV. 5 209 oP S7 20.7 

Sept. 1971: 

Gasoline 2522 2452 ZO 2 5al 20a 25a 2.5 Var 
Diesel 2USy 20.7 2235 2125 2207 2E7 

June 1972: 

Diesel 2A) ZA, Zoo 2265 tae RE | 2.5 2.8 

Dec. 1973: 

Gasoline 29.0 28.0 29.9 28.9 29.9 28.9 LRN MEN SAE ASE | 
Diesel 2655 255 Has) bx) Zoee 2) 3D 26.5 

Aug. 1974: 

Gasoline 38.9 379 39.8 38.8 39.8 38.8 3.3 ee 
Diesel 36.4 Shey! Bic 86,2 Rips! 36.4 

Aug. 11975: 

Gasoline 46.5 A515 47.4 46.4 42.0** 40.8 3.9 hay 
Diesel 44.0 43.0 44.8 43.8 39.6** 38.6 

Sept 1975: 

Gasoline 46.6 45.5 AP 46.4 41.9** 40.8*f 3.9 Cie) 
Age AS-2 45.0 44.0 39.6** 38.6* 


EEE (SSUES nnn nnn 


PINCUS: Linco vel 


xk Price freeze in effect in Manitoba 
te ee sites Ee a ree 
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c) Historic Trends in Federal and Provincial Fuel Taxes 

Table III-7 summarizes historic data on Federal and Provincial 
taxes for gasoline and diesel fuel. It is to be noted that the 
general pattern of increasing provincial fuel tax rates was 
changed in 1974, with the prime objective of dampening the impact 
of rapid increases in world energy prices. 

Federal sales taxes payable on motive fuels are constant 
across Canada. The present level of these taxes is: premium 
gasoline - 4.4 cents per gallon; regular and low-lead gasoline - 
3.9 cents per gallon; and diesel oi] - 3.7 cents per gallon. 
These taxes do not apply when fuel is used in a manufacturing 
process. In addition to these federal sales taxes, the Federal 
Government has recently instituted a ten cent per gallon excise 
tax on gasoline, refundable when used by a vehicle employed in 
business activity. 

Provincial fuel taxes are comprised of two separate parts. 
A general fuel oil tax of three cents per gallon in Alberta, 
four cents per gallon in Saskatchewan, and five cents per gallon 
in Manitoba, is levied on all fuels (gasoline, diesel oil, fuel 
oil, etc.) except those used in vehicles properly registered as 
farm trucks. This general fuel oi] tax is applicable to railway 
locomotive fuel purchases. In addition, a product tax is levied 
tocreate the overall provincial taxes indicated in Table III-7. 
Farm trucks are again exempt from this product tax as are rail- 


way locomotives. In Saskatchewan, under current tax regulations, 


BD hie 


fuel used in farm vehicles (F-plated) as well as being exempt 
from provincial fuel taxes, is subject to a seven cent per gallon 
rebate grant. R-plated farm vehicles (i.e. normally but not 
always more than 2-axles) are subject to the provincial tax and 
do not receive the rebate. 
ae enCnnne PPL oe ees Ae 2 es ot a Fg ee Aa te ee a od 


TABLE III-7 


Historic Federal and Provincial Gasoline and Diesel Taxes 
in the Prairies 
(cents/gallon) 


Federal Sales Tax Provincial General Fuel and Product Taxes 
Manitoba Saskatchewan Alberta 
Gasoline Diesel |Gasoline Diesel Gasoline Diesel Gasoline Diesel 


Peal 16 ye 20:0 15.0 rads! 12.0 10 
(aoe 16 70 20.0 oe 20.0 125.0 1720 
ae eo hyeO 2070 ih hed rab 135.0 17.0 
al 1.6 17.0 20.0 19.0 2a0 1920 We0 
ao 2.4 a0 20.0 1950 Zac ‘Po50 LAS 
ea) 2.4 70 20.0 To 21.0 152.0 ARE AAW) 
Bead an ex) 20.0 1970 21.0 1520 1720 
343 33] 1520 18.0 1250 16.0 10:0 120) 
3.9 Shed 18.0 21.0 12.0 16.0 10.0 1220 


1) Farm vehicles are exempt from provincial fuel taxes. In Saskat- 
chewan,fuel taxes are payable for R-plated farm trucks. 


2) Farmers in Saskatchewan receive rebates of seven cents per gallon 
of gasoline and diesel. 


3) Railway locomotives pay general fuel taxes at the following rates: 
Manitoba - 5 cents per gallon on diesel and gasoline; 
Saskatchewan - four cents per gallon on diesel and gasoline; 
Alberta - three cents per gallon on diesel and gasoline. 


4) In Manitoba, in addition to the five cents per gallon general 
tax, the railways pay the product tax of 13 cents per gallon 
on gasoline, off-road use. 
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d) Trends in Gasoline and Diesel Production and Transportation 


on the Prairies 

In recent years, there have been major adjustments in the 
location of petroleum refinery capacity in the prairies. 

Table III-8 destails operating capacities for individual refi- 
neries in the prairie region and summarizes refining capacity 

by province. At the end of 1975, Manitoba had only one refinery. 
Industry capacity had decreased by 36 percent over the past eight 
years. In Saskatchewan, industry capacity has decreased 53 
percent over the same time period. In Alberta, refining capacity 
has increased by 88.4 percent between 1967 and 1975. 

The prairie regions' total refining capacity was 322 thousand 
BPCD at the end of 1975, or 52.1 percent greater than in 1967. 
Alberta's share of total capacity has increased in eight years 
from 45.1 to 80.7 percent. These changes in capacity location 
will have pronounced effects on the source of diesel and gasoline 
supply for Saskatchewan and Manitoba, as well as on the deter- 
minants of price level and structure. 

Complementing these adjustments in refining capacity loca- 
tion was the commencement, in 1972, of the transportation of 
refined petroleum products via the Interprovincial Pipeline Ltd. 
system running east from Edmonton. This system is now-being 
used to transport refined products from Edmonton to Winnipeg 
(Gretna station), and is expected to soon be moving products as 


far east as the Lakehead. 
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TABLE III-8 


Refinery Capacity in the Prairie Provinces 
er Calendar Day) 


Design Crude Oil Capacit 


Province and 
Refinery Owner 


Location 


- Barrels 


1967 


1970 


1975 


1975(3) 


en eR ee a ieee ts See NE Oe Bee Pee ge Og I 


Manitoba 


Gulf O11 Canada Ltd. {9} 
Imperial 011 Limited 
Shell Canada Ltd. 


TOTAL MANITOBA 


Saskatchewan 


Consumers Co-op (1) 
Gulf 011 Canada Ltd. (4) 
Gulf 011 Canada Ltd. 
Husky Oil Canada Ltd. 
Imperial Oil Ltd. 


TOTAL SASKATCHEWAN 


Alberta 


Gulf Oil Canada eda 
Gulf 011 Canada Ltd. 
Husky Oil Canada Ltd. 
Imperial Oil Limited 
Imperial Oil Limited 
Snell Canada Ltd. 
Texaco Canada Ltd. 


TOTAL PRAIRIES 


Alberta as % of Prairies 


SOURCE: 
and 1975. 
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Brandon 
EAPO tr. eat 
St. Boniface 


Regina 
Moose Jaw 
Saskatoon 
Moose Jaw 
Regina 


eoeoeeee oe ee ee © © 


Calgary 
Edmonton 
Lloydminster 
Calgary 
Edmonton 
Bowden 
Edmonton 


Now considered part of Winnipeg 
Reflects changes expected by the end of 1975 when Imperial Oils 


Formerly British American Oil Co. Ltd. 


8,700 
74,500 
10,500 


140,000 


5,000 
21,000 


299/00 


322,000 


3,600 £3 ap 
20,200 20,200 22,000 
20,000 __26,500___28,000___28,000 
43 ,800 46 ,700 50 ,000 
20,800 21,500 25,000 
132500 13500 9,300 
75450 7,450 -- 
S50G 35500 -- 
27,400 ___28,800___ 31,300 -- 
12,450 745750 65,600 
9,000 9,000 8,700 
12,600 12,600 74,500 
5.200 6 ,500 10,500 
17,500 18,200 21,100 
32 ,000 33,000 39 ,000 
4,100 5 ,000 5,000 
-15,000___18,000___21,000___21,000 
95,400-_ 102.300. 179.800 
211,650) .273-750 (295.400 
Le Be a5 fk 60.9% 


80.7% 


Canadian Petroleum Magaxine Refining Issues July 1967, 1970, 


140,000 barrel per day refinery comes on stream in Edmonton, Alberta 
ce ee 0 ek EE aS a ene aE eA vey ee ee cee 
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The growth of Edmonton as the major refining centre on 
the prairies, and the use of the Interprovincial Pipeline system 
for the transportation of refined product, leads to the general 
observation that the pricing of refined product out of Edmonton 
will be the fundamental base of energy fuel cost determination 


in the prairies. 


Estimating Gasoline and Diesel Prices, by Mode and Location 
a) Methodology 


Oil companies post prices for the three classes of fuel 
trade discussed earlier at most of the population centres in the 
three prairie provinces. These posted prices are affected by 
many factors, and as a result, can lead to as many as thirty 
different price zones in a province. For the purposes of this 
Study, it is considered unnecessary to attempt to fully describe 
the resulting detailed posted price schedules. Instead, a gene- 
ralized method has been developed for calculating applicable 
fuel prices for a greatly reduced number of regional locations, 
utilizing previously developed energy costs and tax data. The 
method consists of: (i) the simple multiplication of the 
“Edmonton refining centre" energy cost by a transportation/ 
competition factor to obtain a regional energy price at another 
location; (ii) a deduction from this factored price to account 
for trade discounts, where applicable, and (iii) the addition 


of applicable Federal and Provincial taxes to determine buyers' 


prices. 


= #45 


b) Fuel Cost Factors by Geographical Location 


An analysis of posted prices has been carried out for a sub- 
stantial number of centres in each of the three prairie provinces, 
in relation to comparable prices in Edmonton. These prices were 
related to the price at Edmonton in order to calculate a regional 
energy cost differential. The developed factors are presented in 
Table III-9. To establish the energy price at any of the indicated 
locations, the appropriate factor is applied to the Edmonton energy 
price. 

The variations in energy prices, independent of taxes, over 
the prairie region is not extreme, with the maximum (Hudson Bay, 
Saskatchewan) being about 12 percent greater than the present 
Edmonton price. For locations not specifically indicated in 
Table III-9, a reasonable estimate can be obtained by applying 
the closest regional factor. 

c) Relevant Considerations Respecting the Specific 
Determination of Farm Fuel Prices 

The posted prices for farm customers include the cost of 
delivery from the bulk station to the farmer's storage facility. 
Discounts from these prices are rare. Farmers purchasing fuel at 
service stations effect increases in their fuel costs, because of 
the service station mark-up of six to ten cents per gallon. 
Mark-ups may be somewhat less at service stations which do not sell 
products identified by the brands and trademarks of the major 


oil companies. 
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As previously indicated, farmers at present do not pay 
provincial fuel taxes in the three prairie provinces. Farmers 
in Saskatchewan do get a grant from the Government of seven cents 
per gallon of gasoline or diesel*. However, they do not receive 
the rebate, and must pay provincial fuel tax on fuel consumed by 
R-plated farm vehicles. 

d) Relevant Considerations Respecting the Specific 
Determination of Commercial Truckers' Fuel Prices 

Larger trucking firms usually purchase diesel oil and 
gasoline at a negotiated contract price which fluctuates as the 
bulk dealers price fluctuates. If truckers have their own bulk 
tanks, or if they fill their trucks from the bulk dealers tanks, 
they usually receive discounts of two to three cents per gallon 
off the commercial customers price. 

This discount, however, is available only for large quantity 
purchases. Small firms (i.e. one or two trucks) usually deal with 
a service station rather than a bulk dealer. Purchases by these 
companies will usually be at a discount of up to three cents from 
the retain price, but of course will include the service station 
mark-up for labor, storage, profit, etc. ranging from six cents 
to ten cents per gallon. 

Very large fuel customers may obtain discounts of three to 


five cents per gallon of gasoline or diesel oil purchased. However, 


* In 1975, this rebate was available to a maximum 
of $200 per farmer. It is anticipated that some adjustment in 
this rebate program will be forthcoming shortly. 
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these firms invariably have their own large storage facilities 
capable of receiving large quantities per delivery. 

Trucking firms whose units cover geographic areas which 
extend beyond the limits of the fuel-carrying capacity of their 
units must, of course, often purchase fuel at service stations. 
Frequently, however, they are able to obtain some discounts on 
these purchases, through volume-buying arrangements with the 
dealer's company. 

e) Relevant Considerations Respecting the Specific 
Determination of Railway Fuel Prices 

Railway fuel purchases are made in basically three ways: 
at refineries or pipeline terminals, wherefrom product is trans- 
ported by rail to railway storage facilities; from bulk dealers, 
who deliver the product to railway storage facilities; and from 
bulk dealers, who deliver the product directly to locomotives on 
line. 

CP Rail utilizes diesel oil in their locomotives, while 
CN has shifted to the use of Great Canadian Oi] Sands tar sands 
Semi-refined synthetic crude 011. Canadian National Railway 
has not provided detailed information on the cost of this 
synthetic crude, but has advised that because of its Special 
nature, its price is higher than that of most synthetic crude, 


and is not significantly lower than diesel oil prices (after 
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discount)*. 

Although no official information has been provided to this 
effect, it is understood that railway diesel fuel purchases are 
Currently made at a discount of about ten cents per gallon from 
posted price, or about 30.5 cents per gallon at Edmonton. Com- 
paring this with the synthetic crude price of 24.6 cents per gallon, 
and accepting the Canadian National Railway's comment that its 
particular synthetic crude is priced at a premium, there would 
appear to be some question as to Canadian National Railway's 
Suggestion that the price differential between diesel and synthetic 
Crude is only minor. However, for lack of more concrete price 
information, we are obliged to accept the proposition that both 
railways experience similar unit fuel prices as derived from 
posted diesel prices. 

The railways purchase diesel oi] on annual contracts at 
Specified prices, subject to change on 30 days' notice. The die- 
sel oil is purchased usually at the refinery, with subsequent 
transportation and storage being supplied by the railways at a 
cost ranging from one cent to two cents per gallon. This cost 
can vary considerably because of distance, and the number of 


inventory returns per year. Because of this additional storage 


* Cost data at Edmonton: 


Crude 011 $8.00/barrel = 22.9 cents per gallon 

Synthetic Crude $8.60/barrel = 24.6 cents per gallon 

Diesel (Posted - excluding F.S.T.) $14.17 barrel = 40.5 cents 
per gallon. 
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cost, a net discount from posted prices of 8.5 cents per gallon 
from regional prices appears reasonable for railway diesel used 
out of main rail line storage depots. 

The railways purchase diesel oil for a substantial number 
of locations from bulk plants, delivering the diesel fuel into 
the locomotive's tanks. The amount purchased at these bulk 
plants ranges from about 13 thousand gallons per year to one million 
gallons per year, with the average being about 100 thousand gal- 
lons per year. Discounts off posted price range from three to 
Six and one-half cents per gallon, and average about five cents 
per gallon. The bulk plant dealer applies a surcharge when deli- 
very orders do not exceed a certain minimum or are made outside 
of normal business hours. Thse surcharges vary, some being levied 
On an hourly basis with others being levied on a gallonage basis. 
A discount of four cents per gallon from posted prices appears 


appropriate for bulk plant purchases of locomotive diesel. 


Example Specific Price Determinations - By Mode and Location 


For purposes of illustrating the methodology for estimating 
fuel prices, Table III-10 details the calculation of unit fuel prices 
applicable to specific situations (i.e. buyer and area). 
A Modal Comparison of Inverse Transportation Fuel Cost 
Efficiencies for Grain Assembly in the Prairies 
Variations in fuel costs between consuming modes and locations 


of purchase dictate that the conversion of modal consumption rates to 


el hei) cs 
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TABLE III-10 
Example Fuel Price Determinations in the Prairies 
(By Purchaser and Location) 


cents/gallon) 


Determination of Energy Costs in 1975 


TT 


Fuel Type diesel gasoline diesel 

Fuel Purchaser railway farmer commercial trucker 
Location Carlton, Sask. Brandon, Man. Rockglen, Sask. 
Edmonton Energy Price 40.5 41.6 40.5 
Multiply by regional 

transport cost factor 1.08 1.06 P07 
Regional Energy Price 43.7 44.1 43.3 

Less Discounts PR ANO DOT CHAT Saitek, 0,0 Ans ined? 33 ave. 
Energy Cost to Buyer 33.01 44.] 40.3 
ADD TAXES: 

Federal Sales Tax a7 339 Sey) 
PROVINCIAL LAX doc sit Bere: Pe Oe Pee ag oe O OMAP ey GOr ba ts | 
TOTAL ENERGY PRICE 41.4 48.0 60.0 


* Date of above calculations - December 30th, 1975. 


modal fuel cost rates will create modal comparative ratios of fuel cost 
efficiency which differ from the comparable ratios of consumption effi- 
ciency as presented in the section on 'A modal comparison of inverse 
transportation energy efficiency’. 

Figure III-10 illustrates the results of such a conversion for 
one particular case, utilizing the prairie average consumption rates 


developed in the aforementioned section, and modal fuel prices at 


« }52-= 


Saskatoon. From a total energy cost standpoint (including taxes/ 
rebates), private farm trucks, custom farm trucks, commercial trucks, 
and rail expend 42-1 cents, 33-4°cents.* 2505 cents, and 3.5 cents of 
fuel per one thousand bushel-miles of haul, respectively*. (It is 
to be noted from Figure III-10 that, at present in Saskatchewan, an 
average one thousand bushels being moved one mile by a private farm 
truck effect a direct total government cost of 3.3 cents. The same 
one thousand bushels moved one mile by commercial truck generate a 
direct total government revenue of 8.7 cents. The net government gain 
to be realized per one thousand bushel-miles of haul tranferred from 
private farm truck to commercial truck is, therefore, 12 cents). 
Utilizing these total cost figures, the fuel cost efficiency 


ratios, comparing one mode to the next at Saskatoon, are: 


private farm -truck=vs eral | oem 122031 
CUS TCOMMTARMa CRUCK VS | uicd 1) meme eee 9.9:] 
cOMmerciia Utruck Vse Vad ee Peso 


The comparable ratios as developed for Brandon, Manitoba and 


* For example - for the private farm truck: 


consumption = 1.07 gallons (gasoline) per 1,000 bushel-miles 


price of gasoline (including F.S.T. and provincial rebate 
= 39.3 cents per gallon 


inverse transportation fuel cost efficiency = 1.07 x 39.3 
= 42.1 cents per 1,000 bushel-miles. 
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Red Deer, Alberta, are:* 


Brandon Red Deer 
private farm truck vs. rail 15241 1248 2) 
custom farm truck vs. rail TO Ale D1 
commercial truck vs. rail he bee 62921 


Over the prairies, it can be seen that the major difference 
between the ratios of modal fuel consumption efficiencies and modal 
fuel cost efficiencies is experienced by the commercial trucker, which 
enjoys neither the bulk purchasing power of the railways, nor the pre- 
ferential tax treatment of the farmer (or custom farm trucker). In 
effect, while the commercial truck is 2.4 times as efficient as the 
private farm truck from the fuel consumption standpoint, while operating 
in grain assembly, it is only 1.8 times as efficient from the fuel 
cost standpoint. While fuel taxes account for less than 10 percent 
of fuel cost for farmers and railways, they account for one-third of 
the commercial truckers' fuel cost. The commercial trucker, of 
course, if the only road mode which contributes direct tax to pro- 
vincial governments for road construction and maintenance (if it is 
assumed that the "general" provincial fuel taxes are not ear-marked 


for road expenditures). 


* In calculating these ratios, all consumption rates are the 
Same as those discussed earlier herein except for private farm trucks 
which are estimated to be 1.17 and 0.95 gallons of gasoline per 
one thousand bushel-miles in Manitoba and Alberta respectively 
(equivalent to 17,800 and 22,450 pounds loaded direction g.V.W. 
respectively). 
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ASSESSMENT OF THE ENERGY IMPLICATIONS OF SPECIFIC BRANCH-LINE 
RATIONALIZATION 

The comparative modal energy efficiencies developed in the 
third section do not, of course, onto themselves explain the energy 
implications of branch-line rationalization. In this regard, there 
are three other factors to account for: 


(i) variations in the average size of farm trucks 
between areas; 


(ie) variations in the mix of commercial, custom and 
private farm haul between specific cases; and 


(iii) variations in the extent of rail and truck 
Circuitousness between specific cases. 


Specific Case Analysis 


This section addresses the analysis of specific cases, wherein 
the before and after "scenarios" are defined, and the effects of the 
change are estimated. In each case, it has been assumed that the 
grain quantities are measured in typical bushels (as discussed pre- 
viously), and the transportation equipment (i.e. trucks and railcars) 
is the same as that which has been used to develop the inverse 
transportation energy efficiency schedules and rates presented in the 
section on full costs and transportation in Western Canada. It has 
been further assumed that changes in producer haul distances are not 
accompanied with immediate adjustments in average vehicle size. 

Over time, of course, such adjustments could be expected to occur. 

The following sections present detailed deecriot ions of each 


of the cases which have been analyzed, and the results of these analyses. 


- 156 - 


CASE 1A: Rationalization in the Brandon Area 


1. Scenario (Equivalent to Alternative System No. 3 in the Canada 
Grains Council Study of the Brandon Area) 


a) General Statement 


This scenario assumes the removal of 270 miles of 
light traffic density rail lines and the closure of the 
elevators at the 25 delivery points on those lines. The 
producers re-direct their grain to the nearest elevators 
on the remaining basic rail network, using private farm 
trucks. Figure III-11 illustrates the before and after 
conditions of this scenario. 


b) Traffic Allocation Data Source 


Allocations of grain, and changes in truck mileage, 
are taken directly from the Brandon Area Study. (This 
study deals with grain deliveries in crop year '71-'72). 


c) Other Considerations 


The weighted average private farm truck size to be 
employed in determining average inverse transportation 
energy efficiency has been determined as follows: 


¢ Uo aVG. DOXECapaGit yx o) _ 5 
wt. avg. g.V.w. Sil eile EA 20) =e eS cls 


where avg. box capacity = 186.8 bushels** 


2. Calculations 


a) General 


It is assumed that all grain in the area is destined 
for the Lakehead, in both the pre and post abandonment states. 
While there are traffic shifts from one rail network to the 
other, it is assumed that these shifts are reconciled at 
Portage La Prairie, in such a manner as to render the 
effects of the change nil between Portage and the Lakehead. 


* See Section re: "A Modal Comparison of Inverse Transportation 
Energy Efficiencies...." 


** Tyrchniewicz - ibid - Table 1 (Manitoba) 
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FIGURE ITI-11 


RATIONALIZATION IN THE BRANDON AREA 
SCENARIO CASES IA AND 1B 
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ROUTING ASSUMPTION: 
ALL AFFECTED GRAIN IS MOVED TO PORTAGE FROM THE RECEIVING ELEVATORS, 


AND THEN RECONCILED BETWEEN RAIL SYSTEMS PRIOR TO FURTHERANCE. 


Bi ode 


b) Bushel-Mile Implications for Rail 


Tables III-11 and III-12 present detailed calcula- 
tions of the changes in bushel-mile haulings experienced 
by the railways, between the pre and post abandonment 
states. The net rail effect (with reconciliation at 
Portage) is 147947 - 1000 bushel-miles DECREASE. 


c) Bushel-Mile Implications for Truck 


A shift in deliveries from elevators on the abandoned 
lines to elevators on the basic network increases haul 
distance for associated grains 4.2 miles (see Brandon Area 
Study, p. 18). The net truck effect is, therefore, 

32201 - 1000 bushel-miles INCREASE (i.e. 7667 x 4.2). 


3. Results - Estimated Fuel Consumption/Cost Implications 


Table III-13 summarizes the estimated fuel consumption per 
cost implications of the defined scenario. The overall fuel 
requirement associated with grain assembly in the area would 
increase by about 25 thousand gallons per year. This increase 
in fuel consumption would add about 0.16 cents to the cost of 
delivery of each bushel produced in the area. The provincial 
Government would experience a small revenue loss (i.e. less 
than $1,000 per year), while the Federal Government would 
experience a small revenue gain (i.e. less than $1,000 per year). 


CASE 1B: Rationalization in the Brandon Area 


1. Scenario (Equivalent to CASE 1A, except that upon abandonment 
all grain originating with affected producers is shifted 
into commercial trucks for movement from farm to 
closest alternate elevator). 


2. Calculations 


a) General and Bushel-Mile Implications for Rail 
See CASE 1A 
b) Bushel-Mile Implications for Truck 


Upon abandonment, affected producers cease trucking in 
farm Velicles: Pre-abandonment, their average haul distance 
is 4.9 miles (see Brandon Study, p. 13), with an average 
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TABLE III-11 


Calculation of Bushel-Mile Losses for Rail Experienced For 


Experiencing 
Receip 


Beulah 
Bradwardine 


Brookdale 
Cardale 
Chumah 
Crandal] 
Decker 
Floors 
Forrest 
Golden Stream 
Hamiota 
Helston 
Isabella 
Kenton 
Lavinia 
Lenore 
McConnell] 
Mentmore 
Moline 
Moorepark 
Oak River 
Oberon 
Rapid City 
Wellwood 


Delivery Points 


t Losses 


Scenario Case 1A 


Re cy 
Lenore 

Varcoe 

Re City 
Miniota 
Miniota 
RS City 
Miniota 
Miniota 


Gladstone 


Miniota 
Neepawa 
RewCity 
Lenore 
R. Crty 
Lenore 
Ree y 
R.. Coty 
Remorcy 
Varcoe 
Miniota 
Varcoe 


Re City eoDuU 


Varcoe 


Decreased 


Handling 
‘000 bus.* 


Miles 
42,470 
37,899 
59,550 
46,769 

8,398 
534565 
44,785 
23,419 
(as 

2,054 
64,450 

9,996 
49,882 
50,225 
28,630 
56,936 
44,426 
17,963 
23,007 
30 ,843 
56,414 
19,421 
51,433 
22,908 


TOTAL 
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TABLE III-12 
Calculation of Bushel-Mile Gains for Rail Experienced For 
Scenario Case 1A 


Delivery Points Increased Rail 1,000 
Experiencing Rail Rail Handlings Miles to  Bushel- 
Receipt Increases System Subdivision '000 bus.* Portage Miles 
Alexander CP Broadview 13 93.2 AG 2i1 2 
Arden CP Minnedosa 36 50.9 1,032 
Basswood CP Bredenbury 161 87.9 14,152 
Brandon CP Broadview 6 TIES 465 
Bryd CP Brendenbury iRs%) AS. 21 e672 
Birtle CP Bredenbury 188 Siac 205070 
Douglas CP Carberry 13 66.2 861 
Firdale CN Rivers 154 3025 5.671 
Franklin Gr Minnedosa flelay 69.6 8,143 
Gladstone CP Minnedosa 73 34.4 re eyo 
Glossop CP Bredenbury 19] 100.7 19,234 
Gregg CN Rivers 90 ABS 4,077 
Griswold (a? Broadview 67 O23 6 ,854 
Harte CN Rivers 285 sy aes 14,963 
Ingelow CN Rivers 429 58.9 254206 
Justice CN Rivers 295 67.4 19,883 
Kelloe CP Bredenbury 140 1222-5 17, 150 
McAuley ER. Neudorf 10 16%] 1,64) 
Miniota CN Rivers 398 12456 49 591 
Minnedosa CP Minnedosa 26 (Hie) 2.05 
Neepawa CP Minnedosa AZ 603 6,754 
Newdale Ge. Bredenbury 161 96.2 15,488 
Oak Lake CP Broadview 127 109.5 13,907 
Oakner CN Rivers 1,395 104.1 145,220 
Petrel Junction CN Rivers 99 49.4 4,89] 
Pope CN Rivers 1209.1] LIOs5 T205590 
Rivers CN Rivers cal 87.9 45,796 
Shoal Lake cP Bredenbury 75 114.3 20,003 
Smart Siding 
(knox) CN Rivers 510 74.9 38,199 
Solsqirth CP. Bredenbury 128 i29ea 169525 
Strathclair CE Bredenbury 33)] 10535 34,921 
Virden CP. Broadview 142 124.7 V3 307 
TOTAL 7,667 722,807 


* as derived from Table 5.9, Brandon Study, ibid. 
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TABLE III-13 
Estimated Energy Implications 


Scenario Case 1A 


a a eee 


Applicable Inverse 0.09 Lee 
Efficiency Rate gallons/1,900 bushel-miles gallons/1,000 bushel-mile 
Estimated Bushel- -147,900 +32 ,200 

Mile Change/Year 1,000 bushel -miles 1,000 bushel-miles 
Total Fuel Quantity - 13,300 +37,700 
Effect/Year gallons gallons 

Fuel Type diesel gasoline 


Applicable Unit 


Price 41.6 cents/gallons 48.0 cents/gallon 

Total User Cost 

Effect per Year - $5,530 + $18,100 

Fuel Tax Effect 

Per Year Fed. Gov't Loss $490 Fed. Gov't Gain $1,470 
Prov. Gov't Loss $660 Prov. Gov't-no change 


nn 


- 162 - 


inverse transportation energy efficiency rate of 1.17 
gallons (gasoline) per one thousand bushel-miles. Post- 
abandonment, commercial trucks operating at 74 thousand 
pounds g.v.w. carry out all haul in the area, over an ave- 
rage distance of 9: lemilesm@imegn4.2 +.4.9) 


oF Results - Estimated Fuel Consumption per Cost Implications 


Table III-14 summarizes the estimated fuel consumption per 
cost implications of the defined scenario. The overall fuel 
requirement associated with grain assembly in the area would 
decrease by about 26 thousand gallons per year. This decrease 
in fuel consumption would reduce the cost of delivery of each 
bushel produced in the area by about 0.08 cents. The provincial 
Government would experience a revenue gain of about $6 thousand 
per year, while the federal Government would experience a smal] 
revenue loss (less than $1 thousand). 


CASESZR: Rationalization in the Carlton Area 


1. Scenario 
a) General Statement 


This scenario assumes closure of Canadian National's 
Carlton Sub, and all elevators on the line. The producers 
re-direct their grain deliveries to the nearest elevators 
on the remaining basic rail network, using private farm 
trucks. Figure III-12 illustrates the before and after 
conditions of this scenario. 


b) Traffic Allocation Data Source 


Allocations of grain, and changes in truck mileage, are 
taken directly from Prairie Regional Study No. 10*. The 
data respecting the 1969-70 crop year presented in Study No. 
10 is used in this particular analysis. 


c) Other Considerations 


The weighted average private farm truck size to be 
employed in determining the applicable average inverse trans- 


portation energy efficiency rate has been determined as 
follows: 


ee ee ee 


* Agriculture Canada, The Rosthern Region of Saskatchewan, 1972 
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_ avg. box capacity x 55 ’ 
Wt. avg. g.v.w. 755 y 1.000 + 4.20 = 19.8 kips 


where avg. box capacity = 214 bushels *. 


This compares favourably with the average licensed g.v.w. 
of 19,940 pounds. 


2. Calculations 
a) General 


It is assumed that all affected grain is moved directly 
to Langhan Junction from the receiving elevators, prior to 
furtherance, both before and after abandonment. Note that 
all diverted traffic remains on the Canadian National 
system. Grain diverted to the Blaine Lake Sub is assumed 
to be routed from Blaine Lake to Prince Albert to Langham 
Junction, for furtherance. 


b) Bushel-Mile Implications for Rail 


Table III-15 presents detailed calculations of the 
changes in bushel-mile haulings experienced by Canadian 
National between the pre and post abandonment states. The 
net rail effect is 2,720 - 1,000 bushel-miles DECREASE. 

It is to be noted from this Table that the relatively small 
amount of grain diverted to the Blaine Lake Sub (i.e. about 
one percent of the affected handlings) produces a bushel- 
mile impact of +12969, or nearly 27 percent of the total 
increased bushel-mile haulings from points experiencing 
increased handlings. This illustrates the possible signifi- 
cance of circuitous routing to fuel requirements. (In 

this particular instance, however, the magnitude of the 
numbers involved is relatively small, rendering the issue 
un-important). 


c) Bushel-Mile Implications for Truck 


A diversion of deliveries from elevators on the abandoned 
lines to elevators on the basic network increases haul 


* Kulshreshtha - ibid - Table 6 (Saskatchewan - All Areas) 
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TABRE 111-15 
Calculation of Bushel-Mile Changes Experienced by Rail for 
Scenario Case 2A 
Delivery Points Decreased Rail 1,000 


Experiencing Rail Rail Handlings Miles to Bushel - 
Receipt Losses System Subdivision ‘000 bus.* Langham Jct. Miles 


Carlton CN Carlton 399 44.9 Lich 
Laird CN Carlton 348 36.9 12,841 
Waldheim CN Carlton 406 29.9 P39 
Hepburn CN Carlton 298 Pies 6,705 
BENNO ge. a. Uae, ae Ch OFA Caritoniy Ooi NOSES SW Wi NSLS. a | G90ae 
TOTAL #7559 51,296 


* as derived from Table 4.2, Regional Study No. 10, ibid. 


Delivery Points Increased Rail 1,000 
Experiencing Rail Rail Handlings Miles to Bushel- 
Receipt Gains System Subdivision ‘000 bus.* Langham Jct. Miles 
Osler CN Duck Lake 17 4.2 71 
Langham CN Langham 5 16.8 958 
Da Imeny CN Langham 212 8.9 2,421 
Blaine Lake CN Blaine Lake 97 33th 12,969 
MacDowal1 CN Duck Lake ee DOL 938 
Ros thern CN Duck Lake 559 26.4 14,758 
Duck Lake CN Duck Lake 362 Sig 13,720 
Hage Sia Mo yeh CNS MiaDuckstakes igh TOIABRONMNED A524 ya: etal 
TOTAL lor 48,576 


* as derived from Table 4.2, Regional Study No. 10, ibid. 


SoM egin 


distances for associated grains as follows: 


Diverted from Mennon’ ~- Increase = 4.82 miles 
Diverted from Carlton - Increase = 4.75 miles 
Diverted from Hepburn - Increase = 7.50 miles * 
Diverted from Laird - Increase = 9.69 miles 
Diverted from Waldheim - Increase = 9.38 miles 


Grain quantities diverted from each of the abandoned deli- 
very points are: 


From Mennon 107,576 bushels 
From Carlton 399,477 bushels 
From Hepburn 298,256 bushels ** 
From Laird 348,267 bushels 
From Waldheim 406,001 bushels 


Based on these figures, the net truck effect is an increase 
in haulage of 11835 - 1000 bushel-miles. 


3. Results - Estimated Fuel Consumption Per Cost Implications 


Table III-16 summarizes the estimated fuel consumption per 
cost implications of the defined scenario. The overall fuel 
requirement associated with grain assembly in the area would 
increase by about 12,400 gallons per year. This increase 
in consumption would add about 0.33 cents to the cost of 
delivery of each bushel produced in the area. The provincial 
Government would experience a small revenue loss (less than 
$1,000 per year), while the federal Government would expe- 
rience a small revenue gain (less than $1,000 per year). 


CASE 2B: Rationalization in the Carlton Area 


1. Scenario 


a) General Statement 


This scenario assumes closure of Canadian National's 
Carlton Sub. All elevators remain open on the abandoned 
line, with producers continuing to haul to the elevators 


* From Table 4.6 in Regional Study No. 10 
*k From Table 4.2 in Regional Study No. 10 
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in the same manner as in the pre-abandonment case. Grain 
is hauled from these elevators to the closest alternates 
in commercial grain trucks operating at 74 thousand pounds 


g.V.W. 
b) Traffic Allocation Data Source 


The Commercial trucks are assumed to divert grain 


as follows: 
From Carlton to Duck Lake ...... 14 miles 
From latrdetosRosthern® "2 aAcnan. 13 miles 
From Waldheim to Rosthern ..... 15 miles 
From Hepburn to hacgue ~ .sdesM. 12 miles 
From Mennon to Dalmeny ........ 7 miles 


2. Calculations 
a) Bushel-Miles Implications for Rail 


Table III-17 presents detailed calculations of the 
changes in bushel-mile haulings experienced by Canadian 
National between the pre and post abandonment states. The 
net rail effect is 10718 - 1000 bushel-miles DECREASE. 


b) Bushel-Mile Implications for Truck 


There is no change in private farm truck haul. 
Increased haulage by commercial truck is 20542 - 1000 
bushel-miles. 


3. Results - Estimated Fuel Consumption per Cost Implications 


Table III-18 summarizes the estimated fuel consumption 
per cost implications of the defined scenario. The overal|] 
fuel requirement associated with grain assembly in the area 
would increase by about 8,300 gallons per year. This increase 
in consumption would add about 0.33 cents to the cost of 
delivery of each bushel produced in the area. The provincial 
Government would experience a revenue gain of about $1,400 
per year, and the federal Government would experience a 
small revenue gain (less than $1,000 per year). 
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TABLE ITI-16 


Scenario Case 2A 


Applicable Inverse 


11¢ 0.09 gallons/1,000 
Efficiency Rate 


bushel-miles 


Estimated Bushel- 
Mile Change/Year 


- 2,700 
1,000 bushel-miles 


Total Fuel Quantity 
Effect/Year -250 gallons 


Fuel Type diesel 
Applicable Unit 
Price 41.4 cents/gallon 
Total User Cost 


Effect/Year - $100 


Fed. Gov't Loss $10 


Fuel Tax Effect/Year Prov {Gov't Loss$10 


TABLE III-18 


Mode 


ge eg a er ee le a he eS ee 


Estimated Energy Implications 


Private Farm Truck 


1.07 gallons/1,000 
bushel-miles 


+ 11,800 
1,000 bushel-miles 


+ 12,600 gallons 


gasoline 


41.8 cents/gallon 


+ $5,270 


Fed. Gov't Gain $490 
Prov.Gov't Loss $880 


Estimated Energy Implications 


Scenario Case 2B 
Mode 
Rail 
0.09 gallons/1,000 
bushel -miles 


- 10,718 
1,000 bushel-miles 


Applicable Inverse 
Efficiency Rate 


Estimated Bushel- 
Mile Change/Year 


Total Fuel Quantity - 950 gallons 


Effect/Year 

diesel 

41.4 cents/gallon 
- $390 


Fed. Gov't Loss $30 


Fuel Tax Effect/Year Prov.Gov't Loss $40 


- 1/0 - 


Commercial Truck 


0.45 gallons/1,000 
bushel-miles 


+ 20,542 
1,000 bushel-miles 


+ 9,250 gallons 


diesel 
60.4 cents/gallon 
+ $5,590 


Fed. Gov't Gain $340 
Prov.Gov't Gain $1,480 


TABLE IITI-17 


Calculation of Bushel-Mile Gains* Experienced By Rail 
for 
Schenario Case 2B 
Delivery Points Increased Rail 1,000 


Experiencing Rail Rail Handlings Miles to Bushel 
Receipt Gains System Subdivision '000 bus. Langham Jct. Miles 


Duck Lake CN Duck Lake 399 S79 (Migl Ge 
Rosthern CN Duck Lake 754 26.4 19,906 
Haugue CN Duck Lake 298 15.4 4,589 
Dalmeny CN Langham 108 8.9 961 


TOTAL ee) 40,578 


* Losses are same as for Case 2A 
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General Comments 
From the results of the analysis of these specific rationaliza- 

tion scenarios, several observations can be drawn: 

Firstly: For many of the branch-lines, the effects of abandonment 
on fuel consumption requirements of the railways will be rela- 
tively minor. 

To illustrate, abandonment of 270 miles of track in the 
Brandon area would decrease fuel consumption associated with 
related rail grain assembly by about 13 thousand gallons per 
year, or one-half of the quantity of fuel consumed by a typical 
five-axle commercial highway truck in a year. Abandonment of 
the Carlton Sub would reduce railway fuel requirements by a 
quantity of fuel which is less than that consumed by one 
typical automobile in a year. 

There are two basic reasons for this. Firstly, the unit 
inverse energy efficiency rate for rail is relatively small. 
Accordingly, large changes in bushel-mile haul must be experienced 
to effect significant quantity adjustments. Secondly, for many 
of the specific branch-line cases, traffic would be re-directed 
from the abandoned line to effectively paralleling lines, 
tending to minimize changes in bushel-mile rail haul. Of 
course, isolated cases of highly circuitous rail routing would 


not fall into this pattern. 


Secondly: Given abandonment and the continued extensive employment of 


small private farm trucks, consumption could increase substantially 
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but would not necessarily do so. 

In the case of the Brandon area, where current haul distances 
are short, extensive abandonment produced a net fuel increase 
equivalent to the amount of fuel consumed by one typical com- 
mercial highway truck in a year. In areas where the proximity 
to alternative rail lines is less, greater effects of course 


would be observed. 


Thirdly: Given abandonment, the increases in fuel requirements 
which would be experienced by attendant increases in private 
farm truck haul could often be more than offset by shifting grain 
haul to large commercial trucks. 

An objective of energy conservation in grain assembly 

could be oft times better served by encouraging shifts from the 
small private farm trucks to large trucks, in place of con- 
tinued encouragement of the extensive employment of small private 
farm trucks. As was illustrated for the Brandon area, fairly 
extensive branch-line abandonment, if accompanied with wide-scale 


employment of large trucks, can produce overall fuel savings. 


Fourthly: The government revenue implications of changes in fuel 
consumption effected by rationalization are relatively minor. 
Nontheless, it is interesting to note that provincial govern- 
ments in particular can stand to gain revenue as a result of 
shifts from private farm truck haulage to commercial truck 


haulage of grain. As illustrated for the Brandon area, this 


se ee 


gain in provincial revenue can occur even under circumstances 


wherein overall fuel consumption decreases. 


As an overall general comment, it is reasonable to observe that 
the magnitude of the energy implications of many of the rationaliza- 
tion options, particularly when accompanied with increases in the employ- 
ment of large trucks in the place of small trucks, would be very minor, 
and indeed so small as to be effectively immeasurable and unpredictable. 
If energy conservation onto itself is to be viewed as an important ar- 
gument favouring the retention of branch-lines, then in the same 
simplistic way, one should also argue, more strongly, for a signifi- 
cant shift from small private farm truck haul to large commercial 
truck haul of grain in the initial farm to elevator move. The first 
position only constrains growth in consumption, while the second 


position could effect decreases in consumption. 


CONSIDERATION FOR THE FUTURE 


This section addresses a number of general matters of relevance 
to fuel requirements and costs of grain assembly in the foreseeable 
future. Its purposes are to identify possible changes in regulation, 
technology, and fuel prices which could significantly alter the 
relative energy efficiency of one mode to the next while operating in 
grain assembly, and to generally comment on the implications of the 


changes. 
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Possible Developments in Regulation 
a) Vehicle Weight and Dimension Regulations 


In late 1974, the three prairie provinces entered a joint 
agreement with the Federal Government to upgrade the major highway 
network in the prairies (referred to as the primary highway 
system) to permit the operation of larger trucks than had there- 
tofore been permitted. As a result of this developmental agree- 
ment, on designated highways, trucks are permitted to operate at 
gross vehicle weights up to 110 thousand pounds with 35 thousand 
pound tandem axles. Previous to the agreement, weight limits 
in the prairies were generally restricted to 74 thousand pound 
g.v.w., with 32 thousand pounds tandems. The effects of these 
increases have yet to be felt in the trucking of grain, exept 
in isolated circumstances, basically because of limitation in 
scope of the designated network. 

If, as has been generally discussed, the scope of the 
network was to be increased, or more particularly, applied 
province and region wide, substantial improvements in the 
energy efficiency of commercially trucked grain could be 
realized. To illustrate, given that road haul could generally 
take place at 110 thousand pound g.v.w., the inverse transpor- 


tation energy efficiency for grain haul on these large trucks 


els) Oe 


would be 0.35 gallons per one thousand bushel-miles,* or about 
one-fifth improved over the 74 thousand pound vehicle consumption 
requirement. 

Increases in allowable truck lengths, unless accompanied 
with increased weight allowances, would not improve the energy 
efficiency of grain haul by large trucks (in that such trucks 


are nearly always "weighted-out", and not "bulked-out") . 


b) Speed Limit Decrease 

There is currently substantial discussion about the possible 
decrease of speed limits across Canada to a maximum of 55 miles 
per hour. For the most part, such a decrease would effect no change 
in the fuel requirements of private farm trucks operating in grain 
assembly, in that most farm trucks in such operation average speeds 
substantially less than this proposed maximum. Such an adjust- 
ment, however, could alter somewhat the average consumption rates 
for large trucks. To illustrate, the average speed of semi-trailer 
truck units operating on primary highways in Saskatchewan is about 


60 miles per hour.** For that portion of their activity on such 


* Assuming: 
fuel performance = 4.0 m.p.g. 
tare weight = 32 thousand pounds 


payload = 110,000 - 32,000 = 78,000 Ibs. or 1,418 typical 
bushels 


inverse efficiency = 0.5 gallons = 0.35 gallons per 
4 ushel-miles j 


one thousand bushel-miles. 


*k See "Speeds on Saskatchewan Highways", published by the Saskat- 
chewan Department of Highways. 
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roads, one may expect a reduction inoperating speed of commercial 
trucks by about five miles per hour to the proposed 55 miles per hour 
limit. Such an adjustment could be expected to improve fuel per- 
formance, and the inverse transportation energy efficiency rate by 


seven percent.** 


Technological Developments 

a) Railways 

Probably the most important technological development in 
rail transport, which can produce foreseeable and significant 
improvements in rail fuel consumption associated with grain assem- 
bly, is the relatively recent introduction of high payload 
hopper cars, with roller bearings. In this regard, improvements 
would be derived primarily from the reduced resistance force per 
ton which must be overcome to move these units, relative to the 
old box-cars. Of course, there are branch-lines which are inca- 
pable of supporting the maximum loaded weight of these units, and 
in such instances no particular improvement is possible. None- 
theless, it is in order to expect that average inverse transpor- 
tation energy efficiency of grain haul has improved, and will 
continue to improve, as more of these units are introduced into 
the system. (No firm data on the probable improvement in fuel 


efficiency resulting from the use of this equipment has been 


* R.R. Mayes: see footnote * next page 
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provided during this study). 


b) Trucks 

Mayes* briefly discusses a number of equipment developments 
designed to improve fuel performance in large trucks. There is, 
of course, much literature respecting detailed developmental 
possibilities in this regard, although it appears generally fair 
to observe that in the foreseeable future, there will be no large 
scale introduction of technological innovation which will sub- 
stantially alter average energy efficiency of the truck mode 
operating in grain assembly**. This is particularly true for 
the private farm truck component of grain haul, for which there 
is a large physical plant already in existance that, regardless 
of technological development, would require substantial time to 


replace and modernize. 


Fuel Price Developments 


In the short term, no significant alternations are expected in 
the relative costs of fuel when comparing one mode operating in grain 
assembly to the next. This, of course, does not suggest that the 


absolute magnitude of fuel prices will not change. In this regard, 


* R.R. Mayes, “Energy and Trucking: An Examination of the Roles 
of Reason and Rhetoric in Modal Fuel Efficiency Studies", presented 
at the RTAC Conference in Calgary, September 1975. 


** Discussions with commercial grain truckers in Saskatchewan 
indicate that there is always fairly wide-scale employment of light- 
weight grain-hoppers, and that accordingly payloads are about maximized. 
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obviously as prices increase, there are overall cost advantages to 
be reaped by encouraging, as possible, greater use of the more energy 


efficient modes, or mode elements. 


= re: 


10s 


1s 
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"An Evaluation of Truck Aerodynamic Drag Reduction Devices and 
Tests", by Innocept Inc., June 1975. 


American Railway Engineering Association - Manual of 
Recommended Practice: Vol. 42'41; Vol. 19'18; Vol. 
Vole /Sy74sn Vole 44 43-5 Volee 48042" 


1 \ 408 
"The Air Resistance of Passenger Trains", by F.C. Johansen, 
November 1936. 


"Railways and the Energy Crisis", by J.D. Lloyd, Die Siviele 
Ingenieur in Suid-Afrika, June 1974. 


CP Rail and Canadian National Railway Costing Manuals. 


Another presumably important data source respecting rail fuel consump- 
tion, not obtained during the course of this assignment, 1s: 


"Measurement of Rail Transportation Fuel Consumption" = 
a study sponsored by the U.S. F.R.A. under the direction 


of J. Hopkins. 
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CHAPTER 4 


THE IMPACT OF BRAFCH LINE ABANDOMMENT 
ON THE FISCAL VIABILITY OF LOCAL GOVERNMENTS 


DA. NEIL 
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INTRODUCTION 


An interesting aspect of Western Canadian history is the relation- 
ship between its railways and its settlement pattern. Since the rail 
network largely preceded the settlement of the area, the location of 
settlements, its organizations and institutions were greatly influenced 
and dependent upon the railways. It may be the awareness of this 
interrelationship that causes much of the opposition to rail line 
abandonment. 

One group of institutions which were directly related to the 
rail network were the municipal governments of incorporated villages 
and towns and to a lesser extent, rural municipalities and school 
units. 

One of the concerns of briefs put forward to the Grain Handling 
and Transportation Commission at the local hearings is the impact of 


rail line abandonment on the fiscal viability of local governments. 


Purpose of the Study 
The general purpose of this study is to determine the importance 
of local tax revenues derived from right-of-way properties.* The study 
attempts to determine: 
1) the amount of tax assessment that incorporated 


communities and rural municipalities derive from 
right-of-way properties; and 


* Includes both railway and non railway properties. 
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2) the impact that the loss of right-of-way assessment 
would have on incorporated communities and rural 
municipalities with respect to: 

a) loss of tax assessment and levies; 


b) distributional effect of loss of 
right-of-way assessment; 


c) change required in municipal mill rates 
and school mill rates to maintain the present 
tax revenues. 
Scope of Study and Assumptions 
In assuming the effects of rail line abandonment, two levels 
of government are studied. These two levels of government are the 
local level and the school division. The local level includes both 
incorporated communities and rural municipalities. Taxpayers are 
Subject to taxation from both these levels of government. The local 
level of government establishes the municipal mill rate based on the 
assessment within its administrative boundary. Similarly the school 
division establishes the school mill rate based on the assessment 
within its boundary. In general, a school division contains several 
incorporated communities and several rural municipalities (or portions 
of rural municipalities). As a result there are several tax jurisdic- 
tions or tax zones within a school district. A tax zone is defined 
as a separate ceographic area with the same local government and 
school division jurisdictions. For example, a rural municipality may 
fall within two or more school divisions, thus, taxpayers in the same 
rural municipality but in different school divisions could face 


different mill rates (See figure IV-1). 
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Assumptions 


In order to arrive at the findings in this study, several important 
assumptions were made. Firstly, it was assumed that when a rail line 
was closed, all tax assessment on the right-of-way would be lost including 
non-railway right-of-way assessment (i.e. grain elevators, bulk fuel 
dealers, etc.). Secondly, it was assumed that the assessed value of the 
right-of-way properties after abandonment would be zero since improve- 
ments would be removed or torn down and the right-of-way would have 
no alternative use. Thirdly, it was assumed there would be no increase 
or reduction in expenditures by either of the levels of government 
affected. As a result it was assumed that there would be no new expen- 
ditures on the road system which may be required because of longer grain 
hauling distances brought on by the loss of elevator service. Finally, 
it was assumed that there would be no assistance from any higher level 


of government to compensate for loss of tax revenues. 


Data Collection 

The tax assessment data collected were obtained from the 
Provincial Department of Municipal Affairs and incorporated communities 
tax assessment roles for 1975. Data for school district were collected 


from the Provincial Department of Education. 


Study Area 
-- Elrose Area 


The rail lines studies in this area were: 


1) the CP Rail McMorran Subdivision; 
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2) the CP Rail Matador Subidivision; 

3) the CP Rail Kerrobert Subdivision*; 

4) the Canadian National Elrose Subdivision**; 

5) the Canadian National “hite Bear Subdivision; 

6) the Canadian National Conquest Subdivision***, 

The area encompasses eleven rural municipalities which fall 
within the boundaries of four school districts. Three towns and eleven 


villages are included in the study area. 


Importance of Tax Assessment Derived from 
Right-of-Way Properties 


Tax assessment of right-of-way properties would seem to be 
relatively more important to incorporated communities than to muni- 
cipalities. The proportion of tax assessment of right-of-way properties 
to total tax assessment are shown in Table IV-1. Right-of-way pro- 
perties in municipalities make up a very small proportion of the total 
tax assessment in the study area. They are in all cases less than five 
percent of the total. The proportion of the tax base relating to right- 
of-way properties usually diminishes as a community grows larger. This 
is readily apparent in a comparison of the proportion of tax assessment 


of small and large communities. For example in the Elrose area, the 


* Includes only that portion of the Kerrobert Subdivision from 
Milden to Conquest. This portion of the Kerrobert Subdivision is 
part of the basic network. 


** Includes only that portion of the Elrose Subdivision from 
Tichfield to Glidden. 


*kk Includes only that portion of the Conquest Subdivision from 
Conquest to Beechy. 
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proportion of tax assessment of right-of-way properties at Madison 
(population 58) is 51.38 percent of the total assessment, while at 

Eston (population 1,418) right-of-way assessment represents only 10.46 
percent of the total assessment. This relationship reflects the greater 
economic activity at larger centres. In general, the provortion of 

_ right-of-way assessment diminishes as the total assessment of the 


taxing authority increases. 


DISTRIBUTIONAL EFFECTS 


Impact of Loss of Right-Of-Way Assessment 


A significant aspect in studying the importance of local tax 
revenues derived from right-of-way properties is the distributional 
effects that loss of right-of-way assessment will cause. Most studies 
in the past have just considered the loss of assessment by local govern- 
ments and have ignored the distributional effects. 

A distributional effect could be defined as a change in mill rates 
which is not proportionate to the change in the taxing authorities’ 
loss of assessment. In all cases, there will be a distributional effect 
between incorporated communities and rural municipal districts. In 
Saskatchewan, there will be an additional distributional effect within 
some rural municipalities in those cases where taxpayers in the same 
municipality experience different total mill rate increases because 
their municipality falls within different school divisions. The 


school divisions will have to adjust their school mill rates differently 


=Pd 09 > 


depending on the loss of assessment within their boundaries, whereas 
the change in the municipal mill rate will be constant throughout the 


municipality. 


THE ELROSE AREA 


Alternative 1 

The description of the railway subdivisions in the area have 
previously been discussed. For purposes of Alternative 1, it was 
assumed that the Elrose, 'Ihite Bear, Matador, McMorran and Conquest 
Subdivisions would be closed. Table IV-2 shows the amount of right- 
of-way assessment that would be lost. As stated earlier, it was assumed 
for purposes of this study that in the event of closure of a rail line, 
all other right-of-way assessments would be lost. The largest projected 
loss of assessment occurs in the R.M. of Lacadena. This loss is $355,060 
and represents 4.8 percent of the total assessment and a loss of $30,713 
of tax levy*. In Alternative 1, all but three municipalities, Fertile 
Valley, Milden and St.Andrews lose 100 percent of their right-of-way 
assessment. The largest loss of tax levy also occurs in the municipality 
of Lacadena. The largest percentage loss of assessment in communities 


occurs at Madison, $79,740 or 51.4 percent of the total assessment 


* Loss of tax levy is the loss of assessment times the total 
mill rate. See Table Iy-4 for the loss of tax levies. 
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TABLE IV-2 - LOSS OF TAXABLE ASSESSMENT BY TAXING AUTHORITY AND PROJECTED SCHOOL AND MUNICIPAL MILL RATES 


a a ee ee 


ESTON-ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 


TOTAL LOSS OF PROJECTED LOSS OF PROJECTED LOSS OF PROJECTED § PROJECTED PRESENT PROJECTED 
ALTERNATIVE 1 TAX TAXAL TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TOTAL TAX MUNICIPAL MUNICIPAL 
ASSESSMENT ASSESSMENT __ ASSESSMENT ___ASSESSMENT__ ASSESSMENT _ ASSESSMENT _ ASSESSMENT _ ASSESSMENT ASSESSMENT ASSESSMENT = ASSESSMENT MILL RATE _MILL RATE 


255 


ztnonDwD st 
Pal 


Canaan 
Victory 
Lacadena 
Coreay 

Kine Ceorge 
Menet 

Srice Lake 
Newconbe 


Fertile Valley 


Milden 
St. Andrews 


Pleasant Valley 


Other R.M's 
Sub-Total 


1,661,510 
2,965,670 
7,379,780 
2,003,000 
1,851,290 
6,488,660 
9,051,080 
3,810,640 
3,766,164 
4,293,760 
4,929,450 


- 


INCORPORATED COMMUNITIES 


Elrese 
Eston 


Kvle 


Beechy 
Birsay 
Bevinty 
Canquest 
Dinemcre 
Lucky Lake 
Ma7rorie 
Madison 
Milden 
Plato 
Wiseton 
Others 
Sub-Total 
TOTAL 


Present School Mill Rate 
Projected School Mill Rate 


1,085,940 
2,551,670 
985,530 
638,660 
171,110 
86,780 
361,040 
826,510 
594,180 
173,930 
155,190 
469,880 
121,290 
310,095 


201,720 
7,379,780 


1,581,020 
6,373,110 
9,051,080 
1,005,434 

709,326 
1,310,130 

134,360 


27,745,960 


1,085,940 
2,551,670 
985,530 


826,510 


155,190 


121,290 
84,680 


6,036,225 
33,782,185 


46.0 
48.7 


355,060 


276,510 
311,430 
5,600 
11,260 
29,590 


989,450 


125,700 
266,870 
92,290 


173,750 


79,740 


50,580 
225,415 


873,610 
1,863,060 


201,720 
7,024,720 


1,581,020 
6,096,600 
8,739,650 
999,834 
698,066 
1,280,540 
134,360 


26,756,510 


960,240 
2,284,800 
893,240 


652,760 


75,450 


70,710 


5,162,615 
31,919,125 


1,661,510 
2,524,450 


2,003,000 
270,270 


2,735,594 


5,938, 261 
15,133,085 


638,660 
171,110 

86,780 
361,040 


594,180 
173,930 


4,442,400 
6,468, 100 
21,601,185 


39.0 


40.2 


159,890 
49,030 


8,240 


100,710 
46,700 


364,570 
634,260 


1,652,460 
2,472,270 


1,919,970 
270,270 


2,614,164 


5,934,261 
14,853,315 


478,770 
122,080 

86,780 
352,800 


493,470 
127,230 


4,442,400 
6,103,530 
70,966,925 


115,550 


316,094 
2,983,630 
4,795,090 
2,413,835 

14,547,350 
25,171,549 


469,880 


7,845,280 
8,315,160 
33,486,709 


970 


115,550 


316,094 
2,967,750 
4,711,000 
2,413,835 

14,547,350 
25,071,579 


469,880 


7,845,280 
8,315,160 
33, 386,739 


45.0 
45.1 


1,652,460 
2,913,490 
7,024,720 
1,919,970 
1,851,020 
6,212,150 
8,739,650 
3,758,860 
3,633,474 
4,248,290 
4,845, 360 
N.A. 


960,240 
2,284,800 
893,240 
478,770 
122,080 
86,780 
352,800 
652,760 
493,470 
127,230 
75,450 
469,880 
70,710 
225,415 
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and $5,901 in loss of tax levy, while the largest absolute loss is at 
Eston where the loss of assessment is $266,870 or 10.5 percent of the 
total assessment and $25,353 in loss of tax levy (at 1975 mill rate). 

Table IV-2 also presents the total assessments and loss of assess- 
ment brought about by the removal of rail lines, for each municipality, 
community and school unit in the study area. Present school and municipal 
mill rates are also shown. 

The change in the municipal portion of the total mill rate is 
proportionate to the change in total assessment in the municipality or 
incorporated community. The change in total assessment is the difference 
between the total assessment and the projected total assessment. 
(Projected Mill Rate = Present Total Assessment/Projected Total Assess- 
ment x Present Mill Rate). The projected municipal mill rate for each 
municipality and community is calculated by dividing the present total 
assessment of a municipality or community by the projected total 
assessment and multiplying that figure by the present municipal mil] 
rate (Table IV-3). 

The change in the school portion of the total mill rate is 
proportionate to the change in assessment in the school unit. Incor- 
porated communities always lie within one school unit, however, several 
of the municipalities lie within more than one school unit. Thus, 
when calculating the projected total mill rates, different parts of a 
municipality will have different total mill rates depending upon which 


school unit they lie within. Table IV-2 shows that loss in taxable 


aA OCe= 


assessment of each school unit brought about by the loss of assess- 
ment of municipalities and communities within each school unit. The 
Projected school mill rate for each school unit and therefore for each 
community and portion of a municipality in that school unit is calcu- 
lated by dividing the present total assessment of the school unit by 
the projected total assessment and multiplying that figure by the 
present school mill rate. (Table IV-3). 

Figure IV-1 shows the increase in mill rate for each tax zone in 
the study area. The largest increase in the total mill rate in a rural 
municipality was in Lacadena which increased 4.7 mills or 5.4 percent. 
The municipality of Lacadena is in the Eston-Elrose school unit. The 
largest increase in the total mill rate of a community was at Madison 
where the projected mill rate rose 32.3 mills or 43.6 percent. 

Some of the more interesting distributional effects upon the 


mill rate in Alternative 1 are as follows: 


Tee RM oF King George, No. 225. There are no railways 


running through the municipality and therefore 

no loss of assessment. Thus the municipal portion 
of the total mill rate does not change. However, 
part of 225 King George is in the Eston-Elrose 
school unit while the remainder is in the Qutlook 
school unit. For the taxpayers of King George 
living in the Eston-Elrose school unit, their 

mill rate would increase by 2.7 mills and for those 
in the Outlook school unit there would be a 1.2 
mill increase. 


2) Village of Milden. Milden does not lose any 
tax assessment, thus its municipal portion of 
the total mill rate does not change. Milden is 
in the Rosetown school unit and because of the 
loss of assessment in the school unit, the 
school portion of the total mill rate is increased 
by OS Tomi lis: 
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TABLE IV-3 
PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 

ALTERNATIVE 1 PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 
MUNICIPALITIES 
225 CANAAN 
school - - - 39.0 40.2 Sho i - - - 
municipal - = = Sow) 52.8 0.6 - = = 
TOTAL ~ ~ - ORS 93.0 1.6 - - = 
226 VICTORY 
school 46.0 48.7 5:69 39.0 40.2 Syonl - - = 
municipal 44.2 45.0 1.8 44.2 45.0 1.8 - = — 
TOA 90.2 93.7 3.9 Sidie2 MS 2 2.4 - - - 
228 LACADENA 
school 46.0 48.7 Dig, - - - - - = 
municipal 40.5 Wd 6 4.9 = ~ - - co = 
TOTAL 86.5 Mie 2 57.4 - = - - - - 
255 COTEAU 
school - = = 39.0 40.2 3.1 - - = 
municipal - - - 45.0 46.9 GoP ~ - = 
TOTAL - - - 84.0 Sel: Boll - - - 
256 KING GEORGE 
school 46.0 48.7 5.9 39.0 40.2 Boil - - = 
municipal 40.0 40.0 0.0 40.0 40.0 0.0 - = = 
TOTAL 86.0 88.7 Sirol 79.0 80.2 5 - = = 
257 MONET 
school 46.0 48.7 Jo) - - - 45.0 (BEY 6 Il 0.2 
municipal 31.9 Ioas 4.4 - - - 31.9 CS eee 4.4 


TOTAL 717.9 82.0 od - - - 76.9 78.4 2.0 


- 194 - 


PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SHCOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 
PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 
MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 
ya z z 

MUNICIPALITIES 
259 SNIPE LAKE 
school 46.0 48.7 Sr59 = - - ~ - - 
municipal 41.0 CVA Sy Sal - - - = = = 
TOTAL 87.0 91.2 4.8 - ~ - - - - 
260 NEWCOMBE 
school 46.0 48.7 5.9 - - - - - - 
municipal G3) 44.1 1.4 = - = a A oa 
TOTAL 89.5 92.8 357 - - - - - - 
285 FERTILE VALLEY 
school 46.0 48.7 S7e9 39.0 40.2 3.1 45.0 45.1 Orer2 
municipal ain 38.6 4.0 Sawe 38.6 4.0 BM ots 38.6 4.0 
TOTAL 832 87783 4.9 76.2 78.8 3.4 82.2 83.7 1.8 
286 MILDEN 
school 46.0 48.7 5.9 ~ - = 45.0 4 Sie lk One 
municipal 0 3 Mo oO = - - 39.5 Mo 1.0 
TOTAL 85.5 88.6 3.6 - - - 84.5 85.0 0.6 
287 ST. ANDREWS 
school 46.0 48.7 5..9 - - - 45.0 45.1 On 2 
municipal 38.0 38.7 1.8 - - - 38.0 38.7 ks! 
TOTAL 84.0 87.4 4.0 - - - 83.0 83.8 1.0 
288 PLEASANT VALLEY! 
school - - - - - - 45.0 45.1 0.2 
municipal - - - - ~ - - = 0.0 
TOTAL ~ - - - = - 45.0 45.1 0.2 


1 The municipality of Pleasant Valley is representative of those municipalities within the Rosetown School Unit where the 
municipal mill rate is unaffected. 
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ESTON 


ELROSE SCHOOL UNIT 


PRESENT 
MILL RATE 


INCORPORATED COMMUNITIES 


ELROSE 
school 
municipal 
TOTAL 


ESTON 
school 
municipal 
TOTAL 


KYLE 
school 
municipal 
TOTAL 


BEECHY 
school 
municipal 
TOTAL 


BIRSAY 
school 
municipal 
TOTAL 


BOUNTY 
school 
municipal 
TOTAL 


46.0 
36.0 
82.0 


46.0 
49.0 
95 -.0 


46.0 
39.0 
85.0 


NEW 
MILL RATE 


PERCENTAGE 
CHANGE 


fo 


PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES 


OUTLOOK SCHOOL UNIT 


PRESENT 
MILL RATE 


NEW 
MILL RATE 


PERCENTAGE 
CHANGE 
va 


BY SCHOOL UNITS, BASIS 1975. 


ROSETOWN SCHOOL UNIT 


PRESENT NEW 
MILL RATE MILL RATE 


PERCENTAGE 
CHANGE 
vA 
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PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 
PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 
MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 
% 

INCORPORATED COMMUNITIES 
CONQUEST 
school - - - 390 40.2 SV! - - - 
municipal - - - BGn2 35.0 408) - = = 
TOTAL ~ - - 73.2 UStar 2a - - - 
DINSMORE 
school 46.0 48.7 By oe) - - - - - - 
municipal 38.0 48.1 26.6 - - - ~ - - 
TOTAL 84.0 96.8 Si 2 - - - - - - 
LUCKY LAKE 
school - - - 39.0 LW 22 Sho il - - - 
municipal - = - 43.0 51.6 20.4 - - - 
TOTAL - - ~ 82.0 92.0 22 - - - 
MACRORIE 
school - - - 39.0 40.2 Sik - - - 
municipal - - - 30.0 41.0 36.7 - = = 
TOTAL - - - 69.0 81.2 17.7 - - - 
MADISON 
echool 46.0 48.7 59 - - - - = — 
municipal 28.0 57.6 OSie7 - - - - - = 
TOTAL 74.0 106.3 43.6 - - - - = = 
MILDEN 
school - - - - - - 45.0 45.1 One 
municipal - - - - - - 274 okt 320 0.0 


TOTAL = - = = = = Uo Tiles k Ont 
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PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


Sn nn eee EE En nny Sp Ene 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 
PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 
INCORPORATED COMMUNITIES iy iS 
PLATO 
school 46.0 48.7 5.9 - - - a = = 
municipal 30.0 51.4 Usd) ~ = - - = = 
TOTAL 76.0 100.1 SST - ~ - - = = 
WISETON 
school 46.0 46.8 Dot - - - - - - 
municipal 42.0 Seip ok: 37.6 - - - = - = 
TOTAL 88.0 104.6 18.9 - - cs = = = 
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ESTON-ELROSE SCHOOL UNIT C6) Kyle 


Mill Rate Increase In Rural Municipalities 


Mill Rate Increase In Incorporated Communities 
Outlook School Unit 
Eston-Elrose School Unit 


Rosetown School Unit 


Kindersley School Unit 
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FIGURE IV-1 ALTERNATIVE 1 
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“Ad wax 


OUTLOOK SCHOOL UNIT 


= 199 - 


3) R.M. of Fertile Valley, No. 285. The municipality 
of Fertile Valley is in three school units. The 
mill rates for those taxpayers in: 


a) the Rosetown school unit increased 
by I Semis: 


b) the Outlook school unit increased by 
2260 Mil ise 


c) the Eston-Elrose school unit increased 
Dye oeseem } lolise 

4) Madison. The village of Madison's school mill. rate 
increased by 5.9 percent while the municipal rate 
increased by 105.7 percent. Had the burden of loss 
of assessment not been distributed amongst other 
taxpayers in the school unit, the projected mill 
rate would have been much higher (approximately 152.2 
mills) than the 106.3 mills suggested here. 


5) R.M. of Pleasant Valley, No. 288. The municipality 


of Pleasant Valley is representative of those 


municipalities (outside the study area) where the 
municipal mill rate is unaffected but the school 
mill rate increases (0.1 mills). 

Table IV-4 shows a comparison of right-of-way tax levy lost by 
municipalities and communities and the increase in tax levy on the 
remaining assessment. The right-of-way tax levy lost is calculated by 
multiplying the loss of assessment by the present mill rate, while the 
increase in tax levy on the remaining assessment is calculated by 
multiplying the projected total assessment by the projected increase 
in mill rate. This table illustrates the distributional effects once 
more as it shows that any one group of taxpayers can either pay more 
or less than the actual tax levy lost in their tax zone. For example, 
in the municipality of Lacadena, the right-of-way levy lost is $30,713 


and the increase in tax levy on the remaining assessment is $33,016. 


These taxpayers must not only make up the loss of tax levy in their own 


=O 


TABLE IV-4 
A COMPARISON OF RIGHT-OF-WAY TAX LEVY LOST AND THE INCREASE IN TAX LEVY ON REMAINING ASSESSMENT, BASIS 1975 


ESTON-ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 


INCREASE IN INCREASE IN INCREASE IN 


RIGHT-OF-WAY TAX LEVY ON RIGHT-OF-WAY TAX LEVY ON RIGHT-OF-WAY TAX LEVY ON 
ALTERNATIVE 1 TAX LEVY REMAINING TAX LEVY REMAINING TAX LEVY REMAINING 
LOST ASSESSMENT LOST ASSESSMENT LOST ASSESSMENT 
MUNICIPALITIES $ 
225 Canaan - - 828 Zeh79 - - 
226 Victory - 706 4,341 4,945 - - 
228 Lacadena 305713 335016 - - - - 
255 Coteau - - 6,975 5,952 = - 
256 King George - 4,269 - 324 - - 
257 Monet ZA 540 24,996 - - - 173 
259 Snipe Lake 27,094 36, 707. - - - - 
260 Newcombe 501 3,299 - - - - 
285 Fertile Valley 937 2,862 9,253 yar ei) - 474 
286 Milden 25530 3,970 - - isa2 1,484 
287 St. Andrews - 457 - - 6,979 3,769 
288 Pleasant Valley - ~ - - - 241 


INCORPORATED COMMUNITIES 


Elrose 10,307 7,106 = = 4 = 
Eston 253) 3 19,192 - - - ~ 
Kyle 7,845 5,985 - - - - 
Beechy - - 13751 8,091 - ~ 
Birsay - ~ 4,020 24250 - - 
Bounty - ~ ~ 104 - - 
Conquest - - 603 706 - - 
Dinsmore 14,595 8,355 - - = - 
Lucky Lake - - 8,258 4,935 - - 
Macrorie - - 3,222 1,552 - - 
Madison 5,901 2,437 - - - = 
Milden - - - - - 47 
Plato 3,844 1,704 - - - = 


Wiseton Jigla 2 3,742 ~ - = as 
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tax zone but are also responsible for $697 ($33,713 - $33,016) of 
increased tax levies attributable to lost assessment in other tax zones. 
This is due to the averaging effect of mill rates which apply equally 


to all zones within a jurisdiction. 


Alternative II 

For purposes of Alternative II, it was assumed that the McMorran 
and Matador subdivisions are closed and an eight-mile link is constructed 
between White Bear and Kyle. The largest projected loss of assessment 
and tax levy would once again occur in the R.M. of Lacadena. This loss 
is $145,260 and represents 2.0 percent of the total assessment and a 
loss of $12,565 of tax levy. None of the incorporated communities 
would experience any loss of assessment under this alternative. It 
should be noted that the additional eight miles of rail line constructed 
was assumed to be assessed at $800 per mile ($6,400) and was included 
in the figure "loss of taxable assessment" in Table IV-5 ($151,660 - 
$6,400 = $145,260). 

Figure IV-2 shows the increase in mill rate for each tax zone 
in the study area under Alternative II. The largest increase in total 
mill rate in a rural municipality was in Lacadena which increased 1.2 
miles or 1.4 percent. 

Other distributional effects of Alternative II are as follows: 


1) There was no change in the school mill rate or 
municipal mill rate for any tax zone in the Outlook 
Scroo lh DiNstrick. 


2) While there were no changes in the municipal mill rates 
in the incorporated communities, those communities 
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TABLE IV-5 : 


LOSS OF TAXABLE ASSESSMENT BY TAXING 


AUTHORITY AND PROJECTED SCHOOL AND MUNICIPAL MILL RATES 


BEE SS LL LL eka GSE: SS GERRGRAC TE = a Paper EE a ee 
. ESTON-ELROSE SCHOOL UNIT 


OUTLOOK SCHOOL UNIT 


ROSETOWN SCHOOL UNIT 


PROJECTED 


TOTAL LOSS OF PROJECTED LOSS OF PROJECTED LOSS OF PROJECTED PROJECTED 
TAX TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TAXABLE TOTAL TAX MUNICIPAL 


MUNICIPAL 
ALTFRNATIVE 2 ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT MILL RATE MILL RATE 
a 


PRESENT 


MUNICIPALITIES 


225 Canaan 1,661,510 
226 Victory 2,965,670 
228 Lecadena 75379 ,.789 
255 Coteau 2,003,000 
256 King George Lp Oo 20 
257 Menet 6,488,660 
259 Snipe Leke 9,051,080 
260 Newcombe 3,810,640 
285 Fertile Valley3,766,164 
286 Milden 4,293,760 
287 St. Andrews 4,929,450 


2788 Pleasant Valley - 
Other R.M's - 
Sub-total - 


INCORPORATED COMMUNITIES 


Elrose 1,085,940 
Eston 2291, 070 
Kyle 985,530 
Reechy 638,660 
Birsay DMC f) hes ls Wa) 
Rounty 86,780 
Conquest 361,040 
Dinsmcre 626,510 
Lucky Lake 594,180 
Macrorie Lis <990 
Madison 15)5),1.9.0 
Milden 469,880 
hlato T2290 
hiseton 310,095 
Nchers - 

Sub-Total - 

TOTAL - 


Fresent School Mill Rate 
Projected School Mill Rate 


201,720 
igi Dig OO 


1,581,020 
6,373,110 
9,051,080 
1,005,434 

709,326 
1,310,130 

134,360 


27,745,960 


1,085,940 
2,551,670 
985,530 


826,510 


155,190 


121,290 
84,680 


6,036,225 
33,782,185 


46.0 
46.4 


145,260 
64,160 
68,610 


278,030 


201,720 
7,234,520 


1,581,020 
6,308,950 
8,982,470 
1,005,434 

709,326 
1,310,130 

134,360 


27,467,930 


1,085,940 
2,551,670 
985,530 


826,510 


155,190 


121,290 
84,680 


6,036,225 
33,507,155 


1,661,510 1,661,510 - - = 1,661,510 Sie 52.5 
2,524,450 2,524,450 ~ - = 2,965,670 44.2 44.2 
- - - - - PLA EARS Ae 40.5 41.3 
2,003,000 2,003,000 ~ - = 2,003,000 45.0 45.0 
270,270 270,270 - - = 891,020 40.0 40.0 
= = 15 515.0. - V5.5 220 6,424,500 D9 Pee 
= - = c = 8,982,470 41.0 41.4 
- - - - is 3,810,640 43.5 43.5 
2,735,594 2,735,594 316,094 316,094 3,766,164 Wits? Blind 
= = 2,983,630 15,880 2,967,750 4,277,880 3955 39.6 
= = 4,795,090 84,090 4,711,000 4,845,360 38.0 33.7 
= = 2,413,835 S 2,413,835 N.A. N.A. NLA. I 
5,938,261 5,938,261 14,547,350 - 14,547,350 x - = 
15,133,085 35,133,085 25,171,549 99,970 25,071,579 = - “2 
NI 
1 
- - - - = 1,085,940 36.0 36.0 
= Z - - 25 Ls OLO 49.0 49.0 
= 2 = =: - 985,530 39.0 39.0 
638,660 638,660 - - - 638,660 47.0 47.0 
PiLTer1o 1711;,.1:20 - - = DLO 43.0 43.0 
86,780 86,780 - - Se 86,780 30.0 30.0 
361,040 361,040 - - = 361,040 34.2 142 
a a - - - 826,510 38.0 38.0 
594,180 594,180 - - = 594,180 43.0 43.0 
173,930 173,930 - - = 173,930 30.0 30.0 
i) & A, - - 155,190 28.0 28.0 
es a 469,880 - 469,880 469,880 S250 32.0 
a = us = - 121,290 30.0 30.0 
3 i % = - 310,095 42.0 42.0 
4,442,400 4,442,400 7,845,280 - 7,845,280 - - - 
6,468,100 6,468,100 8,315,160 - 8,315,160 = - - 
21,601,185 21,601,185 33,486,709 99,970 33,386,739 - - f 
39.0 45.0 
39.0 45.1 


__| 260 NEWCOMBE 


259 SNIPE LAKE 
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& 
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TABLE IV-6 
PRESENT AND PROJECTED MILL RATES OF MUNICIPALITES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 

ALTERNATIVE 2 PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 

2 yd 7A 

NUNICIPALITIES 
225 CANAAN 
school - - - 39.0 39.0 0.0 - - - 
municipal - - - e408) S45 SS 0.0 - - - 
TOTAL - - - 9175 917.5 0.0 - - - 
226 VICTORY 
school 46.0 46.4 0.9 39.0 39.0 0.0 - - = 
municipal 44.2 44.2 0.0 44.2 44.2 0.0 = = = 
TOTAL 90.2 90.6 0.4 Sanz 83.2 0.0 - - - 
228 LACADENA 
school 46.0 46.4 OR - - - - - = 
municipal 40.5 41.3 KY) - - - = = - 
TOTAL 86.5 Vices Hf 14 - - - - - - 
255 COTEAU 
school - - - 39.0 S910 0.0 - = = 
municipal ~ - - 45.0 45.0 0.0 = a = 
TOTAL = = — 84.0 84.0 0.0 = = as 
256 KING GEORGE 
school 46.0 46.4 0.9 39.0 39.0 0.0 = = a 
municipal 40.0 40.0 0.0 40.0 40.0 0.0 = = =: 
TOTAL 86.0 86.4 ORD 79.0 Usa) 0.0 - = = 


257 MONET 

school 46.0 46.4 0.9 0.2 
municipal S169 S202 Org - - - 31.9 I ZTee Ong 
TOTAL Tio 78.6 0.9 OFS 
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TABLE IV-6 cont'd 


PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON -— ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 

ALTERNATIVE 2 PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 

% 4 z, 

MUNICIPALITIES 
259 SNIPE LAKE 
school 46.0 46.4 0.9 + - - ~ - - 
municipal 41.0 41.4 v0 - - - - - - 
TOTAL 87.0 87.8 a) — - - - - - 
260 NEWCOMBE 
school 46.0 46.4 Oreo = - - - - - 
municipal 43.5 43.5 0.0 - - - - - - 
TOTAL 89.5 89.9 0.4 - - - - - - 
285 FERTILE VALLEY 
school 46.0 46.4 0.9 39.0 39.0 0.0 45.0 45.1 OR 
municipal BU ae: Byrd. 0.0 SD! BVe 0.0 SoZ Sere: 0.0 
TOTAL Ber 83.6 0.5 76.2 76.2 0.0 Bie S23 0.1 
286 MILDEN 
school 46.0 46.4 0.9 - - - 45.0 GS cal Oe2 
municipal 39.5 39.6 0.3 - - - 39.5 39.6 0.3 
TOTAL 85.5 86.0 0.6 - - - 84.5 84.7 OR 
287 ST. ANDREWS 
school 46.0 46.4 0.9 = - - 45.0 Gre Or 
municipal 38.0 38.7 1.8 ~ - - 38.0 SMela 7 1.8 
TOTAL 84.0 85.1 M6 3) = - - 83.0 83.8 WS) 
288 PLEASANT VALLEY ! 
school - - - - - - 45.0 Sys A Wa 74 
municipal - - - - - - - - 0.0 
TOTAL - - - - - - 45.0 45.1 Ove 


1 The municipality of Pleasant Valley is representative of those municipalities within the Rosetown School Unit whre the 
municipal mill rate is unaffected. 
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TABLE IV-6 (cont'd) 
PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 

ALTERNATIVE 2 PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 

% % yi 

INCORPORATED COMMUNITIES 
ELROSE 
school 46.0 46.4 0.9 - - - - - - 
municipal 36.0 36.0 0.0 - - - - - ~ 
TOTAL 82.0 82.4 OAS) - - - - - - 
ESTON 
school 46.0 46.4 0.9 ~ - - - - ~ 
municipal 49.0 49.0 0.0 - - - - - ~ 
TOTAL 95.0 95.4 0.4 ~ - - - ~ - 
KYLE 
school 46.0 46.4 0.9 - - - - - - 
municipal 39.0 39.0 0.0 - - - - - - 
TOTAL 850 85.4 0.5 - - ~ - - - 
BEECHY 
school - - - 39.0 39.0 0.0 - - - 
municipal - - - 47.0 47.0 0.0 = = = 
TOTAL - - - 86.0 86.0 0.0 - - = 
BIRSAY 
school - = - 3:95.40 39.0 0.0 - - = 
municipal - - - 43.0 “OTO 0.0 - = = 
TOTAL - ~ - 82.0 82.0 0.0 - - = 
BOUNTY 


school - - - 39.0 BAO) 0.0 
municipal ~ - = 30.0 30.0 0.0 = = = 
TOTAL = ~ - 69.0 69.0 0.0 
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TABLE IV-6 (cont'd) 
PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASES. 1975). 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 
ROE ENA GaN? PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 
envaNreees MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 
3 V4 % 


INCORPORATED COMMUNITIES 


CONQUEST 
school - = = 39.0 39.0 


municipal = o = 34.2 34.2 
TOTAL = = = 132 T3R2 


o;o ° 
ojo o 
1 
1 
| 


DINSMORE 

school 46.0 46.4 
municipal 38.0 38.0 
TOTAL 84.0 84.4 


ojo o 
°o 
! 
| 
4 
’ 
! 
' 


LUCKY LAKE 

school - - - 39.0 39.0 
municipal - - - 43.0 43.0 
TOTAL - - - 82.0 82.0 


ojo o 
(>) 
! 
' 
| 


MACRORIE 

school - - - 39.0 39.0 0.0 - - = 
municipal = - = 30.0 30.0 0.0 - = 2 
TOTAL ~ - - 69.0 69.0 0.0 - - - 
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MADISON 

school 46.0 46.4 0.9 - - = = = at 
municipal 28.0 28.0 0.0 ~ - - - - - 
TOTAL 74.0 74.4 0.5 - - - = = = 


MILDEN ‘ 
school - = - - - - 45.0 45.1 


municipal - - - - - - 32.0 32.0 
TOTAL 


TABLE IV-6 (cont'd) 
PRESENT AND PROJECTED MILL RATES OF MUNICIPALITIES AND INCORPORATED COMMUNITIES BY SCHOOL UNITS, BASIS 1975. 


ESTON - ELROSE SCHOOL UNIT OUTLOOK SCHOOL UNIT ROSETOWN SCHOOL UNIT 

ALTERNATIVE 2 PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE PRESENT NEW PERCENTAGE 

MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE MILL RATE MILL RATE CHANGE 

e % y 4 

INCORPORATED COMMUNITIES 
PLATO 
school 46.0 46.4 0.9 - - = = = = 
municipal 30.0 30.0 0.0 - ~ _ = S ns 
TOTAL 76.0 76.4 Ons - - = a = = 
WISETON 
school 46.0 46.4 0.9 ~ - = = és Z 
municipal 42.0 420 0.0 - - - = ue ss 
TOTAL 88.0 88.4 Drendss - - = a = ee 
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in the Eston-Elrose School District would experience 
an increase of 0.4 mills due to the increase in the 
school portion of the total mill rate. 

3) Milden. The village of Milden is on a protected line 
and does not have an increase in municipal mill 
rate yet its total projected mill rate would increase 
by 0.1 mills as a result of the change in school 
mill rate in the Rosetown School District. 

Table IV-7 shows the right-of-way tax levy lost and the increase 
in tax levy on remaining assessment for municipalities and communities 
under Alternative II. As stated before, none of the incorporated com- 
munities experienced a loss of assessment, however, those communities 
in the Eston-Elrose and Rosetown School Districts will have an increase 
in the tax levy due to the increase of the school mill rates. These 


communities will now contribute a larger proportion of the total school 


tax levy to the school district than before abandonment. 


Sef UU 


229 
226 
228 
293 
256 
Zod 
Jae\e) 
260 
285 
286 
287 
288 


MUNICIPALITIES 


ESTON-ELROSE SCHOOL UNIT 


RIGHT-OF-WAY 
TAX LEVY 
LOST 


ALTERNATIVE IL 


Canaan 

Victory 
Lacadena 
Coteau 

King George 
Monet 

Snipe Lake 
Newcombe 
Fertile Valley 
Milden 

St. Andrews 
Pleasant Valley 


INCORPORATED COMMUNITIES 


Elrose 
Eston 
Kyle 
Beechy 
Birsay 
Bounty 


Conquest 
Dinsmore 
Lucky Lake 
Macrorie 
Madison 
Milden 


Plato 


Wiscton 


INCREASE IN 
TAX LEVY ON 
REMAINING 
ASSESSMENT 


TABLE IV-7 


OUTLOOK SCHOOL UNIT 


RIGHT-OF-WAY 
TAX LEVY 


LOST 


INCREASE IN 
TAX LEVY ON 
REMAINING 
ASSESSMENT 


A COMPARISON OF RIGHT-OF-WAY TAX LEVY LOST AND THE INCREASE IN TAX LEVY ON REMAINING ASSESSMENT, BASIS 1975 


ROSETOWN SCHOOL UNIT 


INCREASE IN 

RIGHT-OF-WAY TAX LEVY ON 
TAX LEVY REMAINING 
LOST ASSESSMENT 


APPS BeaNecD selgex 
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APPENDIX 


Additional Effects 

One of the effects of rail service discontinuance is to increase 
the average haul of producer in the delivery of grains. Since the 
assessment of arable land for tax purposes recognizes the distance to 
market as a determinant of land productivity, it is important that this 
element be included in the measurement of impact of rail service dis- 
continuance. 

This element has two effects of interest. First, the decreased 
assessment of arable land results in a lower rate of taxation (cost of 
production) to producers. Second, the decreased assessment reduces 
the tax base of rural municipalities and school district. From a 
system's view these effects cancel each other in total but have a 
distributional effect between the elements of the system. 

From the producer's point of view, the reduced taxes partially 
offset the increased transportation costs involved in delivering grain 
increased distances. If this approach is taken, then it is valid to 
attribute a cost of rail service discontinuance to rural municipalities 
equal to lost tax revenues. 

The purpose of this appendix is to explore: 


1) the magnitude of tax savings by producers as com- 
pared to increased trucking costs, and 


2) the magnitude of revenues lost by rural municipalities. 
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Impact on Producers 


The increase in trucking costs experienced by producers is equal 
to the increase in bushel-miles required to deliver grain involved in 
the abandonment of a branch line multiplied by the cost of transporting 
grain in cents per bushel-mile. The related decrease in tax, on the 
other hand, is determined by multiplying the original assessment by 
discount factor times the current mill rate. Since the discount factor 
varies with the miles to market and the land assessment varies with the 
yield of arable land, it is likely that the increase in trucking costs 
and the decrease in taxes are closely related. The following hypothe- 
tical example will serve to demonstrate the relationship discussed 
above. 


Assumptions 


R.M. with 210 thousand acres 
200 thousand acres arable 


Land Assessment = $4,700,000 
Total Assessment = $5,000,000 


Trucking costs 5 cents per bushel-mile 


Average yield 15 bushels per acre 
Total production = 3,000,000 bushels 
Current mill rate = 80>milis 
Original average 

trucking distance = 5 miles 


Adjustments for accessibility to markets (See Table IV-A.1) 


may 


TABLE IV-A.1 


TABLE OF DISCOUNTS TO MARKET 


Discounts for Accessibility to Market 


Miles Adjusted Miles Adjusted Miles Adjusted 
Percent Percent Percent 
] 0 4] 14 
2 ] 42 14 
3 Z 43 15 
4 3 44 15 
5 4 45 hs 
6 5 46 ey 
7 6 47 15 
8 6 48 15 
9 7 49 is) 
10 7 50 15 
1] 8 a1 15 
12 8 O72 1s 
13 9 a 16 
14 9 54 16 
15 9 55 16 
16 10 56 16 
Ay, 10 57 16 
18 10 58 16 
19 1] 59 16 
20 1] 60 16 
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The additional trucking costs and reduced taxes for the total 


Rural Municipality are as follows: 


TABLE IV-A.2 


RELATIONSHIP BETWEEN INCREASED TRUCKING COSTS 
AND DECREASED LAND TAXES 


Additional Additional Additional Discount {| Reduced ; Taxes as % 
Miles Bushel- Trucking Factor Taxes { of Trucking 

Miles Costs Cost 

(000 ,000's) ($) (%) 

] 5 15,000 3, 760 255.07, 

5 1S 75,000 11,280 15.04 

10 30 150,000 18,800 WAS 

ihe 45 225,000 26;320 1170 

20 60 300,000 30,080 VWOrc7 

25 7S) 3753000 33,840 9.02 


The above table shows that the reduced taxes significantly 
reduce the impact of trucking costs. In addition it indicates that 
the reduction in taxes is a more important element in smaller increases 
in trucking distances. The exact relationship between additional 
trucking costs and reduced property taxes will vary between rural 
municipalities but it is likely in the range of one-fifth to one- 


third of additional trucking costs for moderate increases in distance. 
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Impact on Rural Municipalities and School Districts 


The direct effect of rail line abandonment on rural municipalities 
and school districts will be to lose the taxes paid by the railways and 
rail dependent facilities such as elevators. Indirectly, these tax 
authorities lose taxes because of downward adjusted assessment. Table 


IV-A.3 suggests the magnitude of these losses. 


TABLE IV-A.3 


EFFECT ON R.M. REVENUE OF TRUCKING DISTANCE 
ADJUSTMENT OF ASSESSMENT 


Additional Original Loss of Percentage Lost 
Miles Assessment Assessment Loss Revenue 
(Distance adj.) (%) ($) 


5,000, 000 47,000 : 3,760 
5,000,000 141,000 ‘ 11,280 
5,000,000 235,000 : 18,800 
5,000,000 329,000 : 26,320 
5,000 ,000 376,000 : 30,080 
5,000,000 423,000 : 33,840 


The above table indicates that the downward adjustment of land 
assessment has a significant effect on rural municipality and school 
district revenues when increased trucking distances are moderate to 
high. The size of this lost revenue is probably greater than the 


direct loss from railways and rail related taxpayers. 
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EXECUTIVE SUMMARY 


Study Objectives: 


1% 


This Chapter summarizes a study of four grain handling and 
transportation alternatives for application on light density 


branch lines. 


Each of the alternatives was structured to utilize the existing 
elevator system on the branch lines. The four alternatives 
examined were: 


- amini train alternative: an independently owned/ 
operated power unit delivering modified grain cars 
from the elevator to a transloading facility on the 
main line where the grain would be transferred to a 
hopper car. 


- a short line alternative: an independently owned/ 
operated power unit delivering grain cars from the 
elevator to the mainline for train assembly. 


- a trucking alternative: an indenendently owned/ 
operated trucking fleet would delivery grain from 
the elevators to a transloading facility on the 
mainline. The grain would be transferred to a 
hopper car. 


- the do nothing alternative: continuation of the 
current system. 


Study Methodology 


L 


Each of the four grain handling and transportation alternatives 


was examined for its technical feasibility. 


Grain handling and labour implications for each of the four 


alternatives were also defined. 


=) CAE 


3. The overational economics of tne four alternatives as applied to 


three typical branch line areas were defined. 


4. Sensitivity analyses to show the variation in operational economics 
for changes in the underlying parameters are summarized in the 
report. Sensitivity analyses were conducted on the following 
parameters: 

- grain volumes 
- rail right of way acquisition costs and alternative 
rail maintenance options. 

5. The comparative onerational economics across the three areas was 
also examined. From this analysis it was possible to derive 


conclusions as to alternative applications. 


Conclusions 
ee Summary Table V-1 is a display of the four grain handling and 
transportation alternatives. The following can be concluded: 


- all power units for the four alternatives possess 
the technical capability for operation. 


- the most expensive power unit is the truck tractor 
with an annual cost of $19 thousand. 


- the short line and do nothing alternatives use 
the same grain cars as at present. Demurrage 
charges for the short line may run to $16 per 
grain car. Capital outlay for the modified grain 
cars is estimated at $7,433 per car and for the 
trucking at $12 thousand per trailer. 


- transloading facilities are required for the mini- 
train and trucking alternatives. Capital outlays 
are $210 thousand and $67 thousand respectively. 
This translates to an annual cost of $65.9 thousand 
(mini-train) and $42.2 thousand (trucking). Both 
facilities have adequate capacity. 


- 220 - 


Some grain handling restrictions are anticipated with the mini- 
train and trucking concepts. Each of these alternatives must 

load multiple cars (trailers) of grain equal to the capacity of 
a covered hopper car. Although the restrictions are not insur- 


mountable, additional handling costs are incurred. 


The labour implications of implementing the alternatives were 
not deemed as insurmountable. It was felt that if a small number 
of branch lines changed to any of the alternatives few labour 


problems would be experienced. 


The operational economics of the branch line alternatives are 
Shown in Summary Figure V-1. A number of conclusions can be 
derived as to possible applications and these are: 


- Trucking from elevator points to transloading 
facilities is the least costly up to a transport 
product of about 2.5 million ton-miles per annum. 
This represents branch lines from 30 to 120 miles 
in length handling between 3.0 and 0.8 million 
bushels respectively. 


~ However, the cross hatched lines on the trucking 
and short line curves are indicative of the wide 
variation that may exist because of varying rail 
acquisition and rail maintenance values. 


- As the rail acquisition and rail maintenance costs 
increase, the range over which trucking is a viable 
alternative also increases. 


- In other words, if the existing trackage is in 
poor condition, then in all likelihood trucking 
is the least costly alternative. 


- On the other hand, if grain volumes are moderate 
to high in an area, the short line concept is 
applicable if the trackage is in reasonable condition. 
(Large cpaital outlays to maintain the track are not 
required). 
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OPERATIONAL ECONOMICS OF BRANCH LINE ALTERNATIVE 
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- In all applications the short line concept will 
reduce the annual subsidy requirements. 


- The need for transloading facilities and grain 
car conversion negates the desirability of the 
mini-train concept. In other words the mini- 
train cannot compete with the short line because 
of the additional costs associated with the trans- 
loading facility. The advantage of loading to 
hopper cars does not make up for this additional 
COST <= 


- The least desirable concept in economic terms is 
the continuation of the current system. 


* This assumes that the advantages of hopper car operations 
on the main line do not fully compensate for the costs of the trans- 
loading facility and the additional handling involved. 
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A Feasibility Study 


MINI-TRAIN OPERATION WITH TRANSLOADING FACILITIES 


INTRODUCTION 


The agricultural economy of Western Canada has, historically, 
been reliant on rail as a major means of grain transportation. How- 
ever, from the railway point-of-view, particularly in the case of 
operations on some branch lines*, diseconomies are experienced, and 
in many cases, the rail lines operate in a loss position. There are 
a number of symptoms of the problem and these are: 


- gradual decline of the services offered on 
branch lines 


- gradual decline of the physical condition 
of the branch lines 


- gradual decline of the physical condition 
of some elevators and the eventual closing 
of some of the elevators. 
The Grain Handling and Transportation Commission, as one of its 
major functions, is involved in deriving long term solutions for the 


handling and transportation of Western Canada grains. Undoubtedly, 


a long term solution may well eliminate all but heavy density branch 


* See List of Definitions at the end of this section of 
the report. 
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lines. However, in che interim, the branch lines must be maintained 
such that these are gradually phased out to be replaced by a more 
efficient grain gathering system. * 


This study is concerned with the interim time period. The ques- 


tion approached is: What are the most reliable and least costly 
methods of maintaining branch line Operations for a period of 10 to 
15 years while a modified structure of grain handling and transporta- 


tion evolves? During this time frame, any operation recommended 
should not create difficulties for the grain producers but offer him 
a variety of options to enter the grain gathering process. 

Eventually, the grain gathering system may alleviate additional 
grain handling costs through widespread utilization of inland terminals 
or the phasing of specific branch lines into the overall larger system. 
The former alternative can minimize additional handling costs if it 
includes for example: 


- cleaning and/or partial processing of grain at 
facilities developed at transfer points 


- solid grain train shipments from one point 


- direct loading of shins at Thunder Bay, Vancouver 
and Churchill. 


Thus it follows that branch line alternatives should be con- 
sidered in relation to the present system with a view to the long 
range possibilities. This study looks at a number of alternatives 


for moving grain off branch lines and into the mainline traffic stream. 


rs Such a system may evolve on the inland terminal concept. 
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It has been suggested that one appropriate solution to the branch 
line problem might include the use of a mini-train* transferring the 
grain to larger grain trains at strategically located transloading points 
on the main line*. Such an operation could result in a more efficient 
movement of grain on main lines and higher traffic density branch lines, 
as well as a less costly movement of grain from elevators located on 
light traffic density* branch lines. 

Systems other than mini-trains with transloading facilities might 
also prove to be more efficient and reliable than conventional rail. 
These include short line* operations and trucking* to some main line 
point. 

Other competing transportation systems can also be identified. 

Farm or commercial trucking direct to an inland terminal or main line 
elevator is an example and may be typical of the grain handling system 
after the end of the next decade. However, these systems represent 
operations exclusive of branch line utilization and were not considered 


in chis = studye 


Study Objectives 


The primary objective of the.study can be stated as follows: 


"To examine the technical and economic feasibility 
of a mini-train system with transloading to a grain 
train. The implications of this system on producers, 
elevator companies and railways are to be considered 
as well as its effect on labour relations." 


* See List of Definitions at the end of this section of the 
EepoRc. 
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In addition to the operation of the mini-train system costs were 
developed for three systems capable of operation in a branch line area. 
In total, the four systems compared were as follows: 


1) Mini-train with transloading facilities on the 
mainline. 


2) Short line rail operation utilizing a power 
source designated to the branch line. Main line 
grain cars would be used. The short line power 
unit would deliver empty grain cars to the ele- 
vators and deliver full cars to themain line for 
train assembly. 


3) Commercial trucking from the country elevator to 
the mainline. Transloading facilities are required 
at a common main line point in this alternative. 

4) The do nothing alternative. In this alternative 
Operations are carried out under the present system. 
The trackage if necessary is upgraded and maintained 
for 177 thousand pound rail cars operating at 20 
miles per hour. 

Main line costs of grain train operation expressed in cents per 
bushels can vary depending on the type of car used. However, these 


were no considered in this report. 


Scope of Study 


This study summarizes an analysis of the technical and economic 
feasibility of mini-train operations on light density branch lines. 
The study is structured as follows: 


1) The four grain transportation and handling alterna- 
tives are considered. 


2) A number of typical branch line areas are identified 
and described. 


3) The technical, economic and labour implications of 


each of the alternatives as applied to the typical 
areas are examined. 
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4) A series of sensitivity analyses which were 
conducted are summarized. Parameter changes 
were made in rail line acquisition costs, grain 
volume, and track maintenance costs. The results 
of these sensitivity analyses were cross tabulated 
over the branch line areas. 


5) Conclusions are drawn concerning the best applica- 
tions for the mini-train, the short line and the 
trucking alternative. 


List of Definitions 


this 


The following is a list of definitions of rail terms as used in 
Study: 

A Branch Line is a rail line in Prairie Canada of light weight 
steel (85 pounds per yard or less) in such a condition as to 
limit the speed and/or weight of trains. That is, the larger 
rail cars cannot be fully loaded and trains are restricted to 
speeds of 20 miles per hour or less. Other than periodic grain 


shipments, there is very little other traffic on these lines. 


A Main Line is part of the national rail network. The rails are 
generally of a weight of 110 pounds per yard and the rail bed is 
in good to excellent condition. All weights and freight car types 


can be handled. No dead weight or other shipping problems occur. 


Light Density refers to the annual amount of grain handled on a 
particular branch line. Generally, 4.0 to 5.0 million bushels 
per year would be considered as the upper limits of a light 


density line. 


eee oe 


Dead Weight is the unused capacity of a freight car. For example, 
if a box car has a capacity of two thousand bushels of wheat but 
because of a bridge condition it can only be loaded to 1,500 


bushels the remaining 500 bushels is dead weight. 


Mini-train. The mini-train concept is an independent rail opera- 
tion on a branch line. It can be Owned/operated by a major rail 
company, a grain company or an independent agent. The mini-train 
company will have as its rolling stock one power unit, some mainte- 
nance equipment, and a number of modified grain box cars. The 
mini-train company operates between the elevators on the branch 
line and a transloading facility on the mainline. At the trans- 
loading facility grain from the modified box cars is transferred 


to a mainline rail hopper car. 


Short Line. The short line concept is an independent rail opera- 
tion on a branch line. It can be owned/operated by a major rail 
company, a grain company or an independent agent. The short line 
rail company will have as its rolling stock one power unit and some 
maintenance equipment. The short line rail company operates between 
elevators on the branch line and the main line. The short line 
company delivers loaded main line grain cars to the main line for 


train assembly. 


Trucking. The trucking concept is an independent trucking opera- 


tion in a branch line area. It can be owned/operated by a major 
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rail company, a grain company or an independent agent. The 
rolling stock consists of a fleet of truck tractors and hoppered 
grain trailers. The trucking company delivers grain from the 


branch line elevators to a transloading facility on the main line. 


8. Rail to Rail Transloading Facility. This is a system designed to 


transfer grain from the modified box cars of the mini-train com- 


pany to covered hopper cars of a main line rail company. 


9. Truck to Rail Transloading Facility. This is a system designed 


to transfer grain from the hoppered trailers of a trucking com- 


pany to covered hopper cars of a main line rail company. 


GRAIN HANDLING AND TRANSPORTATION ALTERNATIVES 


The analysis which was conducted during this study examined a 
number of possible alternatives for handling and transporting grain 
in branch line areas. Although mini-train systems with transloading 
facilities may be shown to be more efficient than conventional rail on 
specific light density branch lines, other alternatives also exist 
which may, in certain instances, be even more attractive. A compara- 
tive analysis of a number of systems was conducted such that meaningful 


conclusions as to specific operations could be generated. 


a (0d) oe 


Specifically, four grain handling and transportation alternatives* 


were examined and these were: 


1) an independently owned power unit operating on 
the branch line, utilizing specially constructed 
grain cars and a transloading facility on the 
main line; the mini-train alternative; 


2) an independently owned power unit operating on the 
branch line delivering main line grain cars to/ 
from the elevators for grain train assembly; the 
Short line alternative; 


3) commercial trucks carrying grain from the elevators 
to a transloading facility on the main line; the 
trucking ‘alternative; and 


4) continuation of the current system; the do-nothing 
alternative. 


The above alternatives were examined both technically and economi- 
cally as they apply to specific branch line areas. This section of 
the study describes each of the grain handling and transportation 
alternatives. They typical areas chosen for alternative evaluation 


are defined in the next section. 


* The detailed examination conducted in this study deals with 
maintaining or utilizing the country elevator system on the branch line. 
Direct farm delivery to main line elevators or inland terminals and 
over platform loading alternatives were not considered. The underlying 
reasoning was as follows: 


- The concepts outlined are intended to utilize the 
country elevator for some time into the future, and 


- This provides the grain companies with the opportunity 
to assess the future and gradually phase in new facili- 
ties to serve changing demands while eliminating the 
need for immediate large capital: outlays. 
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The Mini-train Alternative 
The mini-train concept is an independently owned/operated* rail 
line on a specific light density branch line. The rolling stock con- 
sists of a power unit, assorted maintenance equipment and modified 
grain box cars. The modified grain cars are loaded at the elevator 
and delivered to a transloading facility at the junction of the branch 
line and the main line. Here the grain is transloaded into a main 
line covered grain hopper car. 
There are four major components to consider in the mini-train 
concept and these are: 
- the power unit, 
- the converted grain car, 
- the transloading facility, and 


- the country elevator. 


-- The Power Unit: Technical Feasibility 


A detailed description of the power units examined is pro- 
vided in Appendix A**. Two alternative power units*** were examined 
and these were: 

- a used diesel electric switching locomotive, 


- a Whiting Corporation-Model 11-TM Trackmobile. 


is The owner/operator might be a major rail company, a grain 


company or a third party agency. 
** The Appendices of this chapter are not included in this 
volume of the report but are available upon request. 
*** An off-track power unit was eliminated from consideration 


because of high capital requirements and technical problems. See 
Appendix A. 
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The diesel electric switching locomotive of approximately 
70 tons weight generates a tractive effort of about 42 thousand 
pounds for train start-up. The technical capabilities of the 
Switching locomotive can be summarized as follows: 


- in cold weather the switching locomotive can 
Start up to seventeen 80 ton box cars*, 


- the engine can haul approximately 26 cars 
fully loaded at 20 miles per hour, 


- ona 2.0 percent grade at 2.5 miles per hour 
the engine can haul approximately eleven 
loaded cars, 

- restricting grades on the branch line examined 
were 1.0 percent to 1.5 percent. This engine 
can haul 17 to 20 fully loaded grain cars under 
these conditions, and 

- the weight of switching engines runs from 65 
to 70 tons. A loaded grain car will weigh up 
to 80 tons. Therefore, the weight of the engine 
is not a restricting factor. 

Considering the above remarks, the diesel switching locomotive 
has the technical capabilities for operation of the mini-train 
concept. 

The Whiting 11-TM Trackmobile has a gross weight of 60 thousand 


pounds. With reference to Figure A.3, page A.8**, the trackmobile 


“ A weight of 80 tons is more or less equivalent to a grain 
box car loaded with two thousand bushels. 


** The Appendices of this chapter are not included in this 
volume of the report but are available upon request. 
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borrows weight from the adjacent rail car through the use of 
hydraulic jacking couplers. The effective weight of the engine 
becomes: 
- with one coupler, 100 thousand pounds. 
- with two couplers, 140 thousand pounds. 
This gives a maximum tractive force of 42 thousand pounds 
with two couplers and 30 thousand pounds with one coupler. 
Considering one coupler* in use, the following can be 
concluded: | 


- the TM-11 can start up to twelve 80-ton box 
cars in cold weather, 


- at 20 miles per hour, the TM-11 can pull 
approximately** 12 fully loaded grain cars, 


- ona 2.0 percent grade at 2.5 miles per hour, 
the TM-11 can haul approximately five box cars, 


- on the limiting 1.0 to 1.5 percent grades, the 
TM-11 can haul seven to eleven grain cars, and 


- the weight of the engine is not a controlling 
factor. 


Considering the above remarks, the Whiting TM-11 Trackmobile 


also has the technical capabilities for operation of a mini-train. 


ba One coupler in use is the most likely type of operation for 


the TM-1]1 on a branch line. 


** Numbers given are approximate since power tractive curve 


was not available. 


= 230 - 


-- The Power Unit: Economic Feasibility 


Appendix 'A"* summarizes the economics of Operation of the 
diesel switching engine and the TM-11 Trackmobile. The power 
unit economics are summarized as follows: 

1) Diesel Electric 


- Capital Outlay 
Annual charge over 15 years at 


a 10.0 percent interest rate $10,518 
- Annual Maintenance Schedule 

Costs per operating hour $1.57 
- Fuel Charges 

Costs per operating hour $3.88 
- Total Variable Costs per operating 

hour 
(Fuel and Maintenance) $5.45 


- Total Annual Costs for 
One thousand hours of operation** $15,968 


2) TM-11 Trackmobile** 
- Capital Outlay (annual cost) $21,276 


- Annual Maintenance Schedule 
Costs per operating hour $1.09 


- Fuel Charges 
Costs per operating hour $3.65 


- Total Variable Costs per operating 
hour (Fuel and Maintenance) $4.74 


- Total Annual Costs for 
one thousand hours of operation** $26,016 


= The Appendices are available on request. 


** In the applications examined, one thousand hours of operation 
is more or less typical. 


*xkk Maintenance schedule was simulated from available data as was 
fuel consumption. 
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-- Comparison of Power Units 


Table V-2 compares the diesel switching locomotive with the 
TM-11 Trackmobile. Both engines can technically perform the work 
required of a mini-train or short line operation. The diesel 
electric switching locomotive is the better choice because of the 
lower annual cost of $16 thousand as compared to $26 thousand for 


the TM-11 Trackmobile. 


-- Grain Car Modifications 
Appendix 'B'* summarizes the grain car modification analysis. 


In all, five alternatives were examined and these were: 


- Alternative I: conventional grain cars with a side 
car dumper 
- Alternative II: grain car with bottom trap doors, 


no hoppering 


- Alternative III: grain car with two hoppers and two 
bottom gates 


- Alternative IV: grain car with four hoppers and 
four bottom gates 


- Alternative \V: grain car with longitudinal hoppering 
and seven trap doors along the bottom 
of each side. 
The side car dumper was too costly. Alternative II presented 
unloading problems. Alternative III and Alternative IV resulted 


in a 40 percent loss of payload capacity along with stability 


problems. Alternative V was chosen as the best solution. 


“ The Appendices are available upon request. 
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TABLE V-2 
COMPARISON OF POWER UNITS 
DIESEL ELECTRIC vs. TM-11 TRACKMOBILE 


Diesel TM-11] 
TEU Locomotive Trackmobile 


(one coupler) *** 


Maximum Tractive Force 42,000 lbs. 30,000 Ibs. 


Grain Cars* started in 


cold weather 12 
Grain Cars Hauled on 

2.0 percent Grade 5 
Weight (approximate) 30 tons** 
Technical Feasibility of 

Operation yes 
Economic 
Annual Cost of Capital $10,518 P76 
Operating Cost per Annum 

(one thousand hours) $5,450 $4,740 
Total Annual Costs $15,968 $26,016 


“7 Grain box cars with a gross weight of 80 tons. 


** Engine weight increases to 50 tons with one hydraulic jacking 
oupler in use and 70 tons with two couplers in use. 


*kk The TM-11 Trackmobile with one coupler in use is the most 
likely form of operation on a branch line. 
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Figure V-2 is a schematic of the suggested grain car modifi- 
cations. Only 25 percent of the payload is lost and most of the 
box caristabi lity s*retained: “The car<== wil l@carry |), o00™ bushels 
(two modified cars will provide full load for a hopper car). 

The estimated cost of the box car modification is $2,033.00. 
(See Table B.1, Page B.8)** Capital outlay for a used steel box 
car is $5,400.00. Total costs for capital and modification are 


$7,433.00 per car.*** 


-- Rail to Rail Transloading Facilit 


Figure V-3 is a plan view of the rail to rail transloading 
facility. A cross-sectional view is given in Figure V-4. 
Detailed cost estimates and design are summarized in Appendix C.** 
The cost of the rail-to-rail transload was estimated at 
$47,092 plus the cost of two car pullers ($19 thousand), shelter 
($5 thousand), site development ($10 thousand), rail siding ($100 


thousand) and sales tax at $28,975 for a total cost of $210,067. 


a If necessary or desired, the car can be top hatched to 
facilitate loading. 


** The Appendices are available upon request. 


*** Used steel box cars are available in North America mainly 


from American railway companies. 
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FIGURE V-2 


SUGGESTED GRAIN CAR MODIFICATION 


Possible Top Hatching 


Top View 


Raise center of floor approximately 3% feet to form 2 hoppers 
mae iength of ithe-=car. “install 7 hinged flapi doors down each 
Sidejjof the car. 


Result: 
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ce 


The car will empty by gravity. 


25, Of | the!) volumelis "lost™ "Sthe- carewill teary 
4;500 bushels. 


The centier, of gravity of the wheat ts raitsed ‘only 
3 —.4 inches retaining: most of the -s:itabi lity 
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Lf necesisary or desitvable, the box cars ean pe top 
hatched ‘t0; facilitate loading: 
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TRANS LOAD RAIL TO RAIL 


Rate of Grain Transfer - up to 10,000 Bushels/Hour 
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The total annual costs were estimated as follows: 


- Labour $26,000.00 
- Electrical Power 2,142.00 
- Maintenance J5 400.00 
- Depreciation 30,198.00 
- Insurance 307.00 
- Taxes (property) 1,000.00 
- Administration 500.00 
Total Annual Costs $65,902.00 


This operation can have an annual throughput of 7.5 million 
bushels per year based on an eight hour day, five days a week. 
This capacity is adequate for volumes of grain anticipated on a 
branch line utilizing a mini-train system. 

No technological problems are anticipated with the trans- 


loading facility. 


-- The Country Elevator 


In the mini-train alternative, the branch line elevators 


require no modification. 


-- Mini-train Alternative Grain Handling Feasibility 


There are a number of limitations imposed on the grain hand- 
ling aspects of the mini-train alternative: These are: 


1) the modified grain cars must be delivered 
to the elevator in multiples that equal 
the capacity of a grain car. In the design 
presented herein, each converted grain car 
has a capacity of 1,500 bushels. Therefore, 
the modified box cars must operate in pairs. 
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2) 


4) 


the grade and type loaded to any two con- 

verted cars should be identical. While this 

may present no problem from one specific 
elevator, an appropriate marshalling may be 
required for shipments coming from two elevators, 
particularly if the elevators are of different 
companies. 


weight loss at the transloading facility must 
be restricted to 60 pounds or less from both 
of the modified cars. 


some grain quality may be lost at the trans- 
loading facility. 


None of the above restrictions are insurmountable, although 


some additional handling costs will be incurred in attempting to 


trade-off the overall transportation cost components. It is 


unlikely that these costs will be incurred by the producers. 


However, some form of compensation less than or equal to current 


rail subsidies may be required for one or more parties involved. 


The Short Line Alternative 


The short line concept is an independently owned/operated rail 


line on a specific light density branch. The rolling stock consists 


of a power unit and assorted maintenance equipment. The short line 


rail company delivers loaded grain cars from the elevator to the main 


line for main line train assembly. 


There are four major components to consider in the short line 


concept and these are: 


- the power unit 


- ‘the grain car 


- amain line siding 


- the country elevator. 
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-- The Power Unit 
The power unit suitable for the short line rail company is 


a used diesel electric switching locomotive. (See Table y-2) 


-- The Grain Car 

Main line railway company grain cars are used in this alterna- 
tive. The cost to the short line rail company is a demurrage 
charge of #8.00 per day over 48 hours. A four day turn-around 
was estimated. Thus, a demurrage charge of $16.00 per box car 


was used in this study. 


-- Main Line Siding 

In the short line alternative, the rail-to-rail transloading 
facility is eliminated. The grain cars are delivered to a main 
line siding. In the areas examined, all had appropriate sidings 
at the branch line - main line junction. Thus the cost of such 


a Siding was not estimated. 


-- The Country Elevator 


No modifications to the country elevator are required in the 


short line concept. 


-- Short Line Grain Handling Implications 


The short line alternative is simply a train assembly opera- 


tion. There are no changes to the current grain handling system. 


a2 AG 


The Trucking Alternative 

The trucking alternative consists of an independently owned/ 
operated trucking fleet assigned to a specific light density branch 
line area. The rolling stock consists of an appropriate number of 
truck tractors and hoppered trailers. The trailers are loaded at the 
elevator and trucked to a main line point. A truck-to-rail trans- 
loading facility is used to transfer the grain from the hoppered 
trailers to a main line covered rail hopper car. 

There are four major components to consider in the trucking con- 
cept and these are: 


- the truck tractor 


the hoppered trailer 
- the transloading facility 


- the country elevator. 


-- The Truck Tractor 

The costing of the trucking operation is detailed in Appen- 
dix D* and summarized below. 

The annual fixed costs of the truck tractor unit were esti- 


mated on a full maintenance lease which included capital, interest, 


os The Appendices are available upon request. 


eye 


maintenance, licensing and insurance. The total annual cost of 


the tractor unit is: 


- lease arrangement* $15,600 
- 20 percent contingency Se 40) 
- total annual costs $18,720 


The variable per mile costs of the truck tractor were as 


follows: 
- flat rate $0.10 per mile 
- fuel 0.12 per mile 
- drivers! wages 0.17 per mile 
- contingency 10.0 percent 0.039 per mile 
- total per mile costs $0.429 per mile 


= Mee nOpPeneCm idl Leu 


The trailer has a tare weight of 12 thousand pounds and a 


maximum payload of 55 thousand pounds or 1,100 bushels. The cost 


of the trailer is $12 thousand which translates to an annual capital 


cost of $2,416.00. Adding a 20 percent contingency, total annual 
cost of the trailer is $2,900.00 
The variable cost of the trailer included the following: 
- tires $0.0132 per mile 


- brakes 0.003 per mile 


* Premiere Truck Leasing: LT 9000 Ford Diesel Tractor. 318 HP. 
Tandemaxle. Based on a three year lease. A flat rate of 10 cents per 
mile is applied as a variable cost. 
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- miscellaneous $0.007 per mile 
- 10 percent contingency 0.0023 per mile 
Total $0.0255 per mile. 
Total per mile costs for the tractor and trailer unit are 
$0.4545 
Ton-mile costs for the tractor trailer unit based on varying 
revenue miles per year and on varying payloads are summarized in 
Figure D.2, page D.8*. For example, at 30 thousand revenue miles 
per year and a payload of 23.25 tons** (approximately 830 bushels) 


a ton-mile cost of 6.8 cents can be anticipated. 


-- The Transloading Facility 


Figure V-5 is a plan view of the truck-to-rail transloading 
facility. A cross-sectional view is shown in Figure V-6. Detailed 
cost estimates and design are summarized in Appendix F.* 

The cost of the truck-to-rail transborder was estimated at 
$35,892 plus the cost of a car puller ($9,500), shelter (two 
thousand dollars)*** , site development ($10 thousand) and taxes 


($9,183) for a total capital outlay of $66,575.00. 


- The Appendices are available upon request. 


*k This payload is achievable on most roads and highways in 
Western Canada that have load restrictions of 74 thousand pounds G.V.W. 


**k*k The required truck shelter is much smaller than the rail 
car shelter. 
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TRANS LOAD TRUCK TO RAIL 
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Total annual operating costs were estimated as follows: 


- Labour $26,000.00 
- Electrical power 1,338.00 
- Maintenance 2,870.00 
- Depreciation 10,472, 00 
- Insurance 286.00 
- Taxes 750.00 
- Administration 500.00 
Total Annual Costs $42,216.00 


This operation could have an annual throughput of about 
ten million bushels* based on an eight hour day and a five day 
week. The capacity is more than adequate for branch line opera- 


tions for the areas examined. 


-- The Country Elevator 


Appendix E** details the required elevator alterations for 
the trucking alternative. A roadway and loading pad are required. 
These alterations are estimated at a cost of $5 thousand each. 
Additional annual maintenance was estimated at $200 per elevator 
per year. Figure E.1 and Figure E.2 (pp. E.2 and E.3) are 


schematics of the required loading pads.* 


X The rail-to-rail transloading facility has less capacity 


(7.5 mm. bushels per annum) due to the need to position two rail cars 
and subsequent time lost. 


** The Appendices are available upon request. 
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-- Trucking Alternative Grain Handling Feasibility 


There are a number of limitations imposed on the grain hand- 
ling aspects of the trucking alternative.* These are similar to 
the mini-train restrictions with the following exceptions: 

1) loading of the hopper cars will be from 
three or four trailers depending on the 


loading restrictions in the area, and 


2) weights and grades of grain must be consis- 
tent across the trailers used. 


Again these restrictions are not insurmountable. 


The Do Nothing Alternative 
The do nothing alternative consists of a continuation of the 
current system. That is the main line rail companies will continue to 
operate on the branch lines. Cost components of the do-nothing alterna- 
tive were estimated as follows: 
1) required capital to upgrade the branch line to 
minimum standards sufficient for operation to 
a 15 year planning horizon (if such capital is 
required), 
2) all on-line operating costs as identified in 
rail submission to the Canadian Transport Com- 
mission under Section 258 of the Railway Act 
less current maintenance, and 


3) a maintenance charge of $1 thousand per track 
mile per annum** required for maintaining the line. 


es Other aspects of shipping grain by truck are discussed in 
'N Profile of Commercial Grain Trucking in Saskatchewan" by Clayton, 
Sparks and Associates Ltd. October 1975. 


** See Table 1.9, Appendix I. (Available upon request). 
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A Comparison of Alternatives 


Table V-3 provides a comparison of the grain handling and trans- 


portation alternatives. The comparison is summarized as follows: 


Summary 


1) 


2) 


All power units for the four alternatives possess 
the technical capability for operation. 


The most expensive power unit is the truck tractor 
with an annual cost of about $19 thousand. 


The truck tractor also has the highest per hour 
operating costs. 


The short line and do nothing alternatives will 

use the same grain cars as at present. Demurrage 
charges for the short line may run to $16 per grain 
car. Capital outlay for the modified grain cars 
for the mini-train are estimated at $7,433 per car 
and for the trucking at $12 thousand per trailer. 


Transloading facilities are required for the mini- 
train and trucking alternatives. Capital outlays 
are $210 thousand and $67 thousand respectively. 
This translates to an annual cost of $65.9 thousand 
(mini-train) and $42.2 thousand (trucking). Both 
facilities have adequate capacity. 


Some grain handling restrictions are anticipated 
with the mini-train and trucking concepts. Each 
of these alternatives must load multiple cars of 
grain equal to the capacity of a covered hopper 
car. Although the restrictions are not insur- 
mountable, additional handling costs are incurred. 


1. Four grain handling and transportation alternatives as these 


apply to light density branch lines were reviewed in this 


chapter. 
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os These alternatives are: 
- mini-train which operates a power unit on a 
branch line delivering loaded and modified grain 
cars from the elevator to a transloading facility 
on the main line for transfer of grain to a covered 
hopper car, 
- short line which operates a power unit on a branch 
line delivering standard grain box cars from the 
elevator to the main line for train assembly, 
- trucking from the current elevator to a trans- 
loading facility at the main line. Hoppered trailers 
will be unloaded to covered hoppered grain cars, and 
- current system or the do nothing alternative. 
3. The power unit exhibiting the technical capabilities and opera- 
tional economics for the mini-train and short line alternatives 


was a 70 ton diesel electric switching locomotive. 


TYPICAL BRANCH LINE AREAS 


Four grain handling and transportation alternatives were defined 
in the preceding section. A sound basis on which to make recommenda- 
tions concerning the application of any of the alternatives can be 
developed by simulating the operational impacts of the alternatives on 
typical branch lines. Three such areas were chosen for investigation. 
These branch lines are described in this section and are the Lyleton 
area of Manitoba, the Riverhurst-Main Centre area of Saskatchewan and 
the Cardston-Whisky Gap and Glenwood area of Alberta. Actual areas 


were chosen to provide a basis on which to simulate the operational 
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economics of the four transport alternatives. The three areas chosen 
exhibit a reasonable range of branch line length, grain volumes handled 
and permissable highway loadings. Because of the parameter variation 
across the three areas, conclusions can be made as to the overall applica- 
bility of the four grain handling and transportation alternatives. 

Two further branch line areas were chosen for qualitative assess- 
ment of possible labour problems. The Dunelm, Pennant and Stewart 
Valley subdivisions are three short branch lines that intersect the 
main line in the Swift Current area. Possible labour problems are 
posed because of the necessity for a power unit serving all three branch 
lines* to operate on a section of the main line joining the three sub- 
divisions. The Coronation subdivision was chosen to examine any labour 
problems associated with crossing provincial boundaries (in this case 
the Alberta - Saskatchewan border). 

The objective of this section of the chapter is to describe the 
three areas chosen for economic evaluation. The labour implications 


associated with all five areas are also identified. 


Area Selection Process 
A number of typical branch line areas were identified for study. 
The selection process was as follows: 


1) a number of branch line areas in the three provinces 
were selected. 


he A preliminary assessment of the three branch lines suggested 
that because of length, grain volumes and economics, one power unit 
would be sufficient to serve the needs of the subdivision. 
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2) each of these areas was examined with respect to 
the following: 


- length of branch line, 

- physical condition of branch line, 

- number of operating elevators on the 
branch line and their location relative 
to the main line, 


- annual throughput of each elevator, 


- current rail operating costs* on the 
branch line, 


- the highway infrastructure, and 


- current load restrictions on the various 
highway sections; 


3) following the selection of the areas, a presenta- 
tion was made to the Grain Handling and Transporta- 
tion Commission Steering Committee for study. As 
a result of that meeting five areas were selected 
as typical: three for detailed economic and techni- 
cal evaluation, one for qualitative labour implica- 
tion assessment and one for a qualitative assessment 
of operational problems. 
The areas examined were selected as typical. However, it is not 
the intention of this study to associate a specific alternative with a 


particular region. 


Area I: Lyleton 


Figure V-7 is a map of the Lyleton area. The branch line (Lyleton 


Subdivision) joins the main line at Deloraine. Appendix 1** provides 


3 Current rail operating costs were derived from CNR/CP Rail 
Submissions to the Canadian Transport Commission under Section 258 of 
the Railway Act. 


** The Appendices are available upon request. 
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a detailed description of the Lyleton area. Some of the features of 
Area I are described as follows: 
1) the branch line is 37.4 miles in length, 
2) the rail line is in poor condition and will 
require substantial investment to bring the 


facilities up to a minimum standard, 


3) restricting highway load limit in Area I is 
74 thousand pounds, Gross Vehicle Weight (G.V.W.), 


4) total volumes of grain handled in Area I 
amounted to 1.9 million bushels per year, 


5) average weight per bushel is 55.6 pounds, 
6) there are five elevator points in Area I, 
7) the rail transport production* of Area I was 
1.1 million ton-miles at an on-line cost of 
$125 thousand per annum,** and 
8) required truck transport production would be 
1.3 million ton-miles. 
Area II: Cardston 
Figure V-8 is a map of the Cardston area. There are two subdivi- 
sions in this area and these are: 
- Woolford Subdivision 
- Cardston Subdivision. 


The main line is joined at Raymond, Albert 


* Net ton-miles required to move grain from elevator points 
to the main line. 


** From CP Rail/CNR Submission to the Canadian Transport 
Commission under Section 258 of the Railway Act. 
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Some of 


1) 


2) 


the features of Area II* are described as follows: 


the two branch lines have a combined 95.0 
miles of rail, 


the physical condition of the rail line can 
be classified as reasonable, 


restricting highway load limits in the Cardston 
area are 45 thousand pounds Gross Vehicle Weight 
(G.V.W.), 59 thousand pounds G.V.W. and 110 
thousand pounds G.V.W. from different elevator 
DOTHLS. 


total volumes of grain handled in Area II amount 
to 3.1 million bushels per annum, 


composite weight of grain in the area is 56.5 
pounds, 


there are nine elevator points in Area II, 


the rail transport production is 2.8 million 


ton-miles at an annual cost of $357 thousand, and 


required truck transport production would amount 
to 2.8 million ton miles. 


Area III: Riverhurst - Main Centre 


Figure V-9 is a map of the Riverhurst - Main Centre area. There 
are three rail subdivision in Area III and these are: 
- the Central Butte Subdivision, west of Moose Jaw** 
- the Main Centre Subdivision 
- the Riverhurst Subdivision. 
% Area II is described in detail in Appendix J which is not 


included in this volume of the report but is available upon request. 


*k The Central Butte Subdivision extends as far east as Regina. 
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The main line is joined at Moose Jaw. 
Appendix K* details the Riverhurst - Main Centre region. Some 
of the features of Area III are described as follows: 


1) total branch line trackage amounts to 119.0 
miles, 


2) the physical condition of the trackage is 
letTatr. 


3) the restricting highway load limit is 74 
_ thousand G.V.W., 


4) total volumes of grain handled in Area III are 
3.9 million bushels per annum, 


5) the composite average weight of grain is 58.0 
pounds per bushel, 


6) there are 14 elevator points in Area III, 
7) the rail transport production of Area III is 
6.5 million ton-miles at an annual cost of 
$549 thousand, and 
8) the required truck transport production would 
amount to 7.4 million ton-miles. 
Comparison: Area I, Area II and Area II] 

The four grain handling and transportation alternatives will be 
applied to these areas. Table V-4 illustrates the wide variation in 
the three areas. The comparative table can be summarized as follows: 

1) the variation in branch line length is from 


37.4 miles to 119.0 miles. This provides a 
good range of mileage. 


“3 The Appendices are available upon request. 
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2) One track (Area I) is in poor condition requiring 
Substantial upgrade. This is costed out in the 
analysis. A sensitivity test treating the track 
as if it were in reasonable condition is also 
presented. 

3) Maximum allowable highway loads range from 45 
thousand pounds G.V.W. to 110 thousand vounds 
G.V.W. 

4) Grain volumes handled also provide a wide range 
for examination of from 1.9 million bushels per 
annum to 3.9 bushels per annum. 


5) Consistent with the grain volumes, the elevator 
points also range from 5 to 14 respectively. 


6) Transport production requirements by rail and 
truck also vary significantly. 


This comparison illustrates the wide variation in parameters that 


will be examined in the evaluation. 


Labour Implications* 


The objective of this part of the section is to discuss the 
labour implications that might be associated with the implementation 
of the grain handling and transportation alternatives (except the do 
nothing alternative). These remarks would apply not only to the three 
areas that have been described, but also to other typical branch lines. 
In the short term, the least disruptive alternative, from a labour 
standpoint, is the do nothing alternative. All of the others imply 
that the present national carrier would no longer be involved in the 


branch line operation. 


x The labour implications discussed herein were derived from 
private conversations with Mr. J.F. McGee, Senior Partner, Hickling- 
Johnston Limited. Mr. McGee specializes in labour negotiations. 
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TABLE V-4 


COMPARISON OF AREA I, AREA II, AREA III 


Component Area III 


Branch Line Length (Miles) : : 119.0 
Track Condition Poor Fair Fair 


Limiting Highway Load Limit 
(Pounds ) 74,000 45 ,000 74,000 


| 1.9 ml! 3.7 mm 3.9 mm 


Grain Volumes (Bushels) 
Elevator Points 14 


Rail Transport Production 
(ton-miles 6.5 mm 


Annual Rail Cost ($Thousands)* 547 


Required Truck Transport 
Procution (ton-mi les) 


Source: 1. Canadian Grain Commission ‘Summary of Primary Elevator 
Receipts at Individual Prairie Points: Crop Year 
1973/74". 


2. CNR/CP Rail Submissions to Canadian Transport Commis- 
Sion under Section 258 of Railway Act. 
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If the grain handling system were Changed on only a few branch 
lines in Western Canada, it is anticipated that there would be little 
adverse impact on the labour situation. That is, all current employees 
could be absorbed into the present system or be taken care of by attri- 
tion since only a small percentage of their time is Spent on any single 
light density branch line. 

However, if there were a large scale shift to one of the above 
alternatives, the national carrier would be faced with layoffs and sub- 
sequent labour difficulties due to loss of jobs. These difficulties 
would be encountered for any change to the present system and would not 
be associated with a specific alternative. 

From the national carriers' viewpoint, many of these lines should 
be closed. Therefore the solving of the loss of jobs situation due to 
abandonement is one that the carriers will have to face as a matter of 
course in the closing of branch lines. The actual solving of these 
anticipated labour problems is beyond the scope of this study but they 
are not deemed to be overwhelming. 

Other labour problems are believed to be of a minor nature in com- 
parison to the large scale abandonment or transfer of jurisdiction of 
branch lines. 

The labour involved at the transloading facility for both the 
mini-train and trucking alternatives should be the responsibility of 
the grain companies that own elevators along the line. From the labour 


point of view the most ideal situation would occur if a single grain 
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company owned all of the elevators along the line.* 
The key words in setting up a trucking system, mini-train system 
or a short line system is to keep the business small and operate on a 


non-union basis. 


Area IV and Area V 

In certain instances, more complex problems may arise. This sec- 
tion of the report considers two other typical areas. In Area IV, an 
operational and associated labour problem is illustrated. Area V is 


typical of branch lines that cross provincial boundaries. 


Area IV 

Area IV consists of a series of three short branch lines, each 
less than 25 miles in length, with end points on a main line less than 
20 miles apart. The three subdivisions are the Dunelm, the Pennant 
and the Stewart Valley. All join the main line in the Swift Current 
area. 

The grain cars from these lines would be assembled or transloaded 
at a common point on the main line. The branch line railway would be 
operated by a third party, that is, by a non-national carrier. However 
the power unit that would be used would have to run over main line track 
with automatic block signals and would incur significant operational 


problems. Federal jurisdiction would become an issue concerning 


% This would provide the highest degree of co-ordination between 
elevator points along the branch line. 
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equipment operating on the lines of a national carrier. The utiliza- 
tion of labour would create difficulties and would have to be dealt 
with before eu running rights could be considered in view of the 
national carriers’ labour agreements with their employee unions. 

Emp loyees| of the mini-train or short line operation running over 
national carriers' trackage would be required to conform to the "Uni- 
form Code of Operating Rules". A very serious situation could develop 
Itethe operator were to interfere with main line traffic while travelling 
between these branch lines. 

Although these problems are significant, they can be overcome. 

The integrated |co-operation of the major railway company(s) in this type 
of situation would be essential. However, these problems would not be 


encountered if the power unit were confined to a single "dead end" 


line. 


Area V 
The branch line in Area V is the Coronation Subdivision. It is 
107 miles in nate and handles a little over 4.0 million bushels of 
grain annually. This branch line is different from those in the other 
areas only because it crosses the Alberta - Saskatchewan boundary at 
Compeer. The labour statutes of each of the Provinces involved would 
have to be ase iibe in detail. The operator of the mini-train and short 
line alternatives would have to conform to the tabour statutes of each 
Province as well as the Federal labour statutes. However, these are not 


deemed to be overly restrictive. The biggest problem in the labour areas 
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would be the negotiation of the change in jurisdiction. That is, the 
National Carrier would no longer operate on the branch line in question. 


This would be the case for all but the do nothing alternative. 


Summary 


1. This section of the report identified three areas which will 
serve as a basis for costing out the four grain handling and 


transportation alternatives. 


2. A comparison of the three areas indicated a wide range of para- 
meters including length of branch line, grain handled and highway 


loading limitations. 


3. The labour implications of the four alternatives were reviewed. 
It was felt that if a small number of branch lines changed to 
any of the alternatives few labour problems woul be experienced. 
If a large number of branch lines changed in operation, loss of 
railway jobs could occur creating significant labour disruption. 


However, the labour implications were not deemed as insurmountable. 


4. Two other branch line areas were examined, one with respect to 
operational problems and one with respect to the labour implica- 


tions concerned with crossing a provincial boundary. 


5. Operational problems of assigning one power unit to several short 
branch lines could be significant if the power unit is not equipped 


to run on the main line between the branch lines. 
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6. No insurmountable labour problems are foreseen in crossing 


a provincial boundary. 


EVALUATION METHODOLOGY 


Four grain handling and transportation alternatives for application 
to light density traffic branch lines have been identified. Three typi- 
cal branch lines have also been described. It is the objective of this 
section of the study to summarize the operational economics methodology 
that was applied to each of the typical branch line areas. 

The alternatives do not consider ways and means of handling grain 
which farmers wish to ship through "platform cars". Grain producers 
who wish to ship grain directly in car lots to terminals or to end 
users could do so by loading cars spotted for them on sidings on the 
main line. They would also be able to load cars spotted along the 
branch line in the ‘do nothing' situation. It is questionable whether 
it would be possible or desirable to make arrangements to ship grain 
directly under the mini-train or trucking alternatives. However, the 


short line system would offer possibilities. 


Costing Methodology 


This section of the report reviews the costing methodology by grain 
handling and transportation alternatives. The methodology was consistent 


over the three areas and is detailed in the accompanying appendices. * 


* Information re appendices are available upon request. 
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-- Mini-train 
The cost components of the alternatives were all expressed 
in annual payments. The cost components of the mini-train alterna- 
tive include the following: 
- power unit 
- modified grain cars 
- crew wages 
- rail maintenance 
- transloading facility 
- rail right-of-way. 
The crew costs considered a two man crew at a wage of $12,500 
each per annum. 
Rail maintenance costs were estimated as follows: 
1) In the case of Area I (Lyleton) the required 
upgrading estimates* were expressed as an 
annual rate. 
2) An additional $200 per mile of track per 
annum was also estimated. This was to account 
for inspection and minimum maintenance. 
3) For Area II and Area III and for a sensitivity 
analysis of Area I the following** were con 
considered: 


- use of power unit to maintenance 


- annual cost of small maintenance car 


z Provided by CP Rail in a submission to the Grain Handling 
and Transportation Commission. See Appendix H. The level of upgrading 
was taken as sufficient to maintain the line for a period of up to ten 
years.) see Page H.5, Point -.3o. 


**x See Appendix I, Table I.9. 
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- additional wages charged to 
maintenance 


- material costs 
- equipment rental 
- miscellaneous. 


4) The standard maintenance charges were esti- 
mated at $1 thousand per track mile per year. 


The power unit charges were estimated as follows: 


1) cost of capital* was expressed as an annual 
COST. 


2) annual hours of engine Operation. This esti- 
mate was made considering total grain cars 
assigned to the line, total volumes handled, 
length of line and number of trips required. 


The costs for the modified grain cars were estimated as 


follows: 
1) cost of capital times the number of cars as 
annual cost. 
2) cost of modification as an annual cost. 
3) maintenance chages of $200 per car per year.** 
* All capital is assumed to be spread over 15 years at at 


10.0 percent interest rate. 


xx Maintenance charges for the modified box cars include 
inspection, standard maintenance (i.e. greasing of bearings, adjust- 
ment of flap doors, etc.) and materials. 
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The rail-to-rail transloading facility costs are detailed in 
Appendix C.* These included the following: 
=" Capi td COS ts > 
- operating costs per year. 
The right-of-way costs were estimated as the composite sal- 
vage value of the track. *** 
Table V-5 summarizes the estimated annual costs of operation 


for the mini-train alternative in general terms. 


-- Short Line Alternative 
For the short line alternative the cost components were esti- 
mated on the following: 
- power unit 
- box car demurrage 
- train crew 
- annual rail maintenance 


- right-of-way. 


“ The Appendices are available upon request. 


** Elevating equipment depreciated over 10 years and the rail 
Siding over 15 years. A 10.0 percent interest rate was used. 


**x Composite salvage value: the net value of the rail right- 
of-way considering salvage of steel, land, ties, bridge structures, 
labour and equipment and transport costs to resale markets. Following 
discussion with Canadian National Railway and CP Rail an average com- 
posite value of $72.50 per ton was estimated. This also represents 
the total recoverable value of the right-of-way and was set equal to 
the acquisition costs. 
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TABLE V-5 


OPERATIONAL COST COMPONENTS 
-- MINI-TRAIN ALTERNATIVE -- 


Components Annual Cost in 1975 Dollars 


Power Unit 
Capital $10,518 times number of units 
Operating $5.45 per hour times number of hours 
Crew $12,500 per annum per person* 


Modified Grain Cars 
Capital 
Maintenance 


$977 times number of units 
$200 times number of units 


Rail Maintenance 
No Upgrade 
With Upgrade 


$1000 per mile per annum 
Upgrade costs as annual rate plus 
$200 per mile per annum 


Transloading Facility $65,902 per annum 


Estimated salvage value expressed 
as an annual cost 


Rail Right-of-way 


“ Total crew of two persons in all areas. 
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The power unit costs were estimated as follows: 
1) annual cost of capital 
2) annual operating charges based on esti- 
mates of grain handled, box cars per 
train, number of trips and mileage covered. 
Box car demurrage charges were estimated as follows: 
1) number of box cars required to move the 
grain volumes was estimated (i.e. total 
bushels divided by two thousand bushel 
capacity per car) 


2) demurrage charges were estimated at $16 
per box car (two days at $8.00 per day). 


The train crew wages were estimated at $25 thousand per 
annum for a crew of two. 

The rail maintenance costs per annum were estimated as per 
the mini-train alternative. 

Table V-6 summarizes the cost estimates of the short line 


alternative as applied to each of the three areas. 


-- Trucking Alternative 
For the trucking alternative, the cost components were esti- 
mated on the following: 


- truck transport 


loading/unloading 
- road maintenance 


elevator alteration 


transloading facility 


track salvage. 
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TABLE V-6 


OPERATIONAL COST COMPONENTS 
-- SHORT LINE ALTERNATIVE -- 


Annual Cost in 1975 Dollars 


Power Unit 
Capital $10,518 times number of units 
Operating $5.45 per hour times number of 
hours per annum 
Crew $12,500 per annum per person 
Box Car Demurrage $16.00 per box car 
Rail Maintenance 
No Upgrade $1000 per mile per annum 
With Upgrade Upgrade costs expressed annually 


plus $200 per mile per annum 


Rail Right-of-Way Estimated Salvage value expressed 
as an annual rate 
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The truck transport costs were calculated considering the 
following: 


1) highway loading limitations and thus 
maximum payload 


2) cost of tractor/trailer* as an annual 
value 


3) fleet size requirements 
4) total driving time 
5) driver wages. 

The load/unload costs were estimated on driver wages for 
downtime. A factor to account for load restrictions of two months 
at half load was also included. 

Road maintenance was estimated as the additional maintenance 
requirements for the additional truck loadings. This amounted 
to $300 per mile per year for all highways capable of carrying 
74 thousand pounds G.V.W. or less.** 

Elevator alterations costs were estimated as follows: 


- loading areas capital costs expressed as 
an annual cost 


- annual maintenance of $200 per loading 
pad per year. 


Truck to Rail transloading facility charges are described in 


“3 Trailer depreciated over seven years at 12.0 percent per 
annum. 


** Canada Grains Council, ‘Brandon Area Study'. 1974. 


a 


Appendix F.* These charges were expressed on the fol lowing: 


- site depreciated over 15 years at 10.0 
percent 


- mechanical equipment depreciated over 10 
years at 10.0 percent. 


The salvage value of track was also included in the trucking 
alternative. It represents an income to the rail company and is 
a trade-off on the overall economics. 

The salvage value to the present major rail companies would 
be relatively high because they have the equipment, labour and 
markets available to reuse the steel. An independent owner would 
not have these resources available and would have to make arrange- 
ments with a broker, the existing rail lines or an agent involved 
in the resale of useable materials. The cost of salvage, however, 
may be prohibitive. To the environmentalist, the salvage value 
would be negative due to the cost of removing bridges, land restora- 
tion, etc. For these reasons salvage is only considered in the 
trucking alternative and the value acrrues to the major rail 
companies. 

Table V-7 summarizes the cost components for the trucking 


alternatives as applied to Area I, Area II and Area III. 


* The Appendices are available upon request. 
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TABLE V-7 


OPERATIONAL COST COMPONENTS 
-- TRUCKING ALTERNATIVE -- 


Truck Transport 
Operational 


Annual Costs in 1975 Dollars 


Utilization cost* times fleet 
size 
Approximately 18 cents per ton** 


Load/Unload 


Road Maintenance $300 per mile per annum 


Elevator Alteration 
Annual Capital 


$660 per annum times number of 
elevators 
$200 per elevator per annum 


Annual Maintenance 


Transloading Facility $42,210 per annum 


$72.50 per ton of steel 


Track Salvage 


* Includes payload considerations, trailer costs contingency 
and load restriction period factor. 


* Composite load/unload charge across the three areas 


--2/9.- 


TABLE V-8 


OPERATIONAL COST COMPONENTS 


-- DO NOTHING ALTERNATIVE -- 


Component 


Annual Costs in 1975 Dollars 


Operation All on-line costs* less current 


maintenance. 


Maintenance 
No Upgrade 
With Upgrade 


$1000 per mile per annum 
Estimated upgrade costs expressed 
annually plus $200 per mile per 
annum 


“ As submitted to the Canadian Transport Commission re: 
Section 258 of the Railway Act. 
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-- Do Nothing 


Annual costs of the do-nothing alternative were calculated 
as follows: 


1) all on-line costs* less current mainte- 
nance per year, 


2) upgrading requirements** if required expressed 
as an annual cost, 


3) annual maintenance charges ($200 per track 
mile for Area I** and $1 thousand per track 
mile for Area II and Area III***). 
Table V-8 summarizes the annual charges for the do nothing 


alternative as applied to Area I, Area II and Area ill. 


Summa ry 


1. The evaluation methodology as applied to the four grain handling 
and transportation alternatives for the three areas was reviewed 


in this section. 


2. The results of the application of the methodology are summarized 


in the next section. 


3 From CP Rail Submission to the Canadian Transport Commission 
re: Section 258 of the Railway Act. Current maintenance submissions 
vary greatly from year to year and in many cases are not adequate to 
maintain the line. These were substituted by estimated charges.(See 
Table 1.9, Appendix I (available upon request) ) 


** For example, upgrading of Area I is required. Appendix H. 


xxx 6See Table 1.9, Appendix I. 
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EVALUATION OF ALTERNATIVES 


The objective of this section of the study is to summarize the 
results of applying the evaiuation methodology to the four grain handling 
and transportation alternatives in each of the three areas. Total costs 
of moving grain to the main line are identified by alternative and com- 
pared. A comparison is also made of each alternative operating across 


the three areas. 


Lyleton: Area I 

The characteristics of the branch line and the grain handled in 
Area I have previously been discussed. Table V-9 shows a comparison 
of the annual costs for each alternative in Area I. The economic analy- 
Sis considers all costs and benefits that accrue to any agent contri- 
buting. The agency paying or benefiting can also be identified. For 
example, the rail line receives the salvage value of the branch line for 
the trucking alternative. Additional road maintenance is suffered by 
the municipality and the elevator alteration costs are incurred by the 
Grain Companies 

The total annual cost for the trucking alternative is $129,577, 
(column 1, Table V-9). This includes the direct trucking costs for a 
two truck fleet for 10 months of the year and three trucks during the 
peak periods. Elevator alterations, additional road maintenance, and 
transloading facility costs are also shown. The annual value of the 
rail bed salvage is shown as a system benefit of $40,027. The trucking 


alternative results in a system cost of 6.67 cents per bushel. 
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TABLE V-9 
COMPARISON OF ANNUAL COSTS 
-- AREA I -- 


Trucking Short Line Do Nothing 


106, 304 
8,574 
T2500 
42,216 


(40,027) 


Truck Transport 


Elevator Cost 


Road Maintenance 


65,902 
155,778 


Transloading Facility 


Rail Maintenance 155.7 fe 155, 7c 


Salvage Value 
23,544 
10,518 
aren 
25,000 


Box Cars 


10,518 10,518 
3302/0 


25,000 


Power Unit 


Power Unit Operating 


Crew 


Purchase of Rail Bed 
(Salvage Value) 


40,027 40,027 


15,560 


Box Car Demurrage 


On Line Cost* WMS coc2 
Total 129,577 325,020 250,153 2785450 
Cents Per Bushel 6.67 7A 12.86 T4001 


Assume average rail 
maintenance cost of 
206,642 Vee 75) 156,072 


$100/mile 
* CP Rail Submission under Section 258 of Railway Act 


Then total cost = 129,577 


Cents Per Bushel 


- 283 - 


The mini-train concept is shown in column 2 (Table V-9) at an 
annual cost of $325,020. This includes the annual cost of 20 modified 
box cars, the transloading facility, the power unit, and its operating 
costs, labour and the purchase of the rail bed. The annual cost of the 
capital investment required to upgrade the existing rail bed is trans- 
lated to an annual maintenance cost of $155,778. The mini-train alterna- 
tive results in a system cost of 16.71 cents per bushel. 

The short line system costs are outlined in column 3 (Table V-9) 
and total $250,145 per year. This includes the rail bed maintenance, 
the power unit and its operation, labour, rail bed salvage and box car 
demurrage. Transloading facilities and box car modification costs are 
not required in this alternative. This alternative costs 12.86 cents 
per bushel. 

The Do Nothing alternative, column 4 (Table V-9) costs include 
rail maintenance and on-line costs. This alternative nets out at 
$274,450 per annum or 14.11 cents per bushel. 

An additional comparison is made at the bottom of Table V-9. These 
costs reflect the total system costs for each alternative that would 
be expected if this branch line did not require complete rebuilding. 
That is, having an annual maintenance cost of $1,000/mile. The system 
costs for the trucking alternative remain the same at 6.6/7 cents per 
bushel, while the mini-train costs are lowered to $206,642 per year 
(10.62 cents per bushels), the short line is lowered to $131,767 per 


year (6.77 cents per bushel) and the do nothing to $156,072 (8.02 cents 


per bushel). 
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Considering Area I, the following can be concluded: 

1) for branch lines of relatively short distance 
and low volumes, trucking as described herein 
is a viable alternative to the current system 
if capital improvements are required to the 
branch line; 

2) if capital improvements are not required, 
there is little to choose between the trucking 
and short line concept; 

3) the mini-train concept is more expensive 
because of the capital required for the trans- 
loading facility and for the modified grain 
box cars; 

4) neglecting the requirement for large capital 
requirements for rail bed, the short line con- 
cept would reduce the current rail subsidies 
substantially (approximately $140 thousand in 
Area I)*. 

Note that the off-line costs for Area I were not considered as 


these will be incurred for any of the alternatives. 


Cardston: Area II 

The characteristics of the branch line and the grain handled in 
Area II have previously been discussed. Table V-10 shows a comparison 
of the annual costs of each alternative. 

The total annual system costs for the trucking alternative are 
$279,108, or 8.90 cents per bushel. This includes the direct trucking 


cost for a six truck fleet operating year round, elevator alteration 


g Including required upgrading subsidy. Current maintenance 
submissions are not applicable. 
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TABLE V-10 
SUMMARY TABLE 


-- AREA II1 -- 


Trucking Mini-train Short Line Do Nothing 


Truck Transport Cost 
Elevator Cost 


288, 830 
23,148 
174250 
42,216 


Road Maintenance 


Transloading Facility 65,902 


95,000 


Rail Maintenance 95,000 95,000 


Salvage Value (99,166) 


Box Cars Cost 35,36 


Box Car Demurrage 25,088 
Power Unit 10,518 10,518 
Power Unit Operating 6,104 6,540 


Crew 25,000 25,000 


Purchase of Rail Bed 
(Salvage Value) 


On-line Cost* 


99,166 99,166 


287,906 


279,108 3235010 248,182 376,606 


Handling cost in 


cents per bushel L0333 7.91 12-01 


* CP Rail Submission under Section 258 of Railway Act. 
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cost, additional road maintenance and the transloading facility cost. 
The salvage value of the rail bed is considered as a system benefit of 
$925.530. 

The annual cost of the mini-train alternative is shown in column 
two (Table V-10). It includes the transloading facility, rail mainte- 
nance, box car conversion (30 cars), power unit and operating costs, 
labour and the annual rail bed salvage value. These total $323,876 per 
year or 10.33 cents per bushel. 

The short line costs are summarized in column three (Table V-10) 
and total $248,182. The cost components are similar to the mini-train 
alternative except that the transloading facility and box car conver- 
Sion are not required. However, box car demurrage is included at 
$25,088 per year. The short line alternative has a total system cost 
of 7.91 cents per bushel. 

The Do Nothing alternative has a net system cost of $376,606 (12.01 
cents per bushel) and is shown to be the most costly alternative. 

The short line alternative is the least expensive handling system 
in this area. The total system costs for the trucking alternative are 
about $30 thousand per year more expensive, considering the salvage 
value to the rail company. 

Considering the parameters of Area II, that is medium grain vol- 
umes and medium length of line the following can be concluded: 

1) again the need for transloading facilities and 


grain cars results in a higher cost for the 
mini-train alternative; 
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2) the truck to rail transloading facility 
requirement also mitigates against the 
trucking alternative; and 

3) the short line concept would considerably 
reduce the annual subsidy requirements by 
about $120 thousand if standard maintenance 
charges are considered or about $105 thousand 
under current maintenance. 

Riverhurst - Main Centre: Area III 

The branch line characteristics and annual grain volumes for Area 
III have previously been discussed. Table V-11 summarizes the costs 
for each alternative. 

Column one (Table V-11) indicates that the trucking system has 
the highest annual cost of any of the four alternatives. This includes 
the direct trucking costs for a fleet of ten trucks operating one shift 
per day for ten months and a double shift during the peak months. Also 
included are elevator alteration costs, additional road maintenance, 
and transloading facility costs. The rail bed salvage value is con- 
sidered as a total system benefit. Total system costs for the trucking 
alternative are $540,498 or 13.82 cents per bushel. 

The mini-train costs are identified in column two (Table V-11) and 
total $366,242. This includes rail bed maintenance, box car conversion 
(40 cars required), the power unit and its operation, labour and rail 
bed acquisition costs. This alternative costs 9.37 cents per bushel. 

The short line system costs summarized in column three (Table V-11) 


indicate that this is the least expensive system for this area. It 


totals $283,442 per year (7.25 cents per bushel) and is over $80 thousand 
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TABLE V-11 


SUMMARY OF ANNUAL COSTS BY ALTERNATIVE 


Truck Transport Cost 
Elevator Cost 

Road Maintenance 
Transloading Facility 
Rail Maintenance 
Salvage Value 

Box Car Cost 

Box Car Demurrage 
Power Unit 

Power Unit Operation 
Crew 


Purchase of Rail Bed 
(Salvage Value) 


On-line Cost* 


Total 


Handling cost in 
cents per bushel 


* Canadian National Railway Submission under Section 258 of Railway Act 


-- AREA III -- 


Trucking Mini-train 


SYA poke 
Cone 
44,700 
42,216 65,902 
119,000 


(91,104) 
47,088 


JOS 51S 


15,030 
25,000 


91,104 


540,498 366,242 
ae 
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Short Line Do Nothing 


119,000 119,000 


oil 280 
10,518 
6,540 
25,000 


91,104 


3105531 


283,442 489,531 
ee 


less than the mini-train concept and over $200 thousand less than the 
continuance of the present system. 
The Do Nothing alternative averages an annual cost of $489,531 or 
12.52 cents per bushel. 
Considering the parameters of Area III, that is high grain volumes 
and relatively long branch line length the following can be concluded: 
1) in this branch line trucking to a common 
transloading facility is not an economically 
viable alternative to the existing system as 
the existing system is currently costed; and 
2) the least costly alternative is the short line 
concept which in this instance almost halves 
the annual rail subsidy. That is a subsidy 
savings of about $200 thousand per annum can be 


realized under standard maintenance charges or 
$250 thousand under current maintenance submission. 


Area Cost Comparison By Alternative 


The objective of this section of the report is to examine the 


costs of each alternative across the three areas. 


-- Mini-train Operational Costs 


Table V-12 is a comparison of the mini-train operational 
costs in the three areas. The costs range from 9.4 cents per 
bushel in Area III to 16.7 cents per bushel in Area I. In other 
words as grain volumes increase, the unit costs of movement by 
mini-train decrease. The capital costs associated with the 
transloading facility and the grain cars decrease as utilization 


increases. 
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TABLE V-12 
ANNUAL COST ESTIMATES FOR MINI-TRAIN OPERATION 


AREA I, AREA II AND AREA III 


(Dollars per Annum)* 


Cost Component 


Power Unit 14, 769 WOnoce 


Modified Cars 
Capital 
Maintenance 


19,544 
4,000 


(Beet te) 
6,000 


Crew Wages 25,000 25,000 


Rail Maintenance 15557 76 95,000 


Transloading Facility 65,902 65,902 


Right-of-way 40,027 99,166 


Net Annual Costs 


325,020 337,006 


Cents Per Bushel lee 10.7 


* Source: Appendix I: Area I: Lyleton 
Appendix J: Area II: Cardston 
Appendix K: Area III: Riverhurst - Main Centre 


This source is available upon request 
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Annual Cost in Dollars 


Area III 


18,148 
39,088 
8,000 
25,000 
119,000 
65,902 
91,104 


336,242 


9.4 


The low operational costs, relatively high box car capacity 
and flexibility in number of cars result in little impact of dis- 


tance on per bushel costs over the range examined. 


-- Short Line Operational Costs 


Table V-13 summarizes the short line operational costs across 
the three areas. Again as grain volumes increase, the short line 
unit costs per bushel decrease. A range of 7.3 cents to 12.9 cents 
per bushel is identified. It is noted, that the cost per bushel is 
always less than the mini-train because of the need for transloading 
facilities and modified grain cars for the mini-train alternative. 

Again, over the ranges examined, distance has little impact on 


the per bushel costs. 


-- Trucking Operational Costs 


Table V-14 summarizes the trucking operational impacts across 
the three areas. For the trucking alternative, the unit per bushel 
costs increase as distance increases. The truck is a unit carrier 
(that is one trailer per tractor) and as such unit per bushel costs 
increase with distance. The unit costs range from 6.6 cents to 13.8 
cents per bushel. It has already been demonstrated (Table V-9) 
that over short distances truck does compete with rail even when 


transloading facilities for the truck alternative are required. 


-- Do Nothing Operational Costs 


Table V-15 summarizes the operational costs of the current 


system over the three areas. The unit cost per bushel ranges from 


-.292 - 


TABLE V-13 
SHORT LINE ALTERNATIVE ANNUAL COSTS 
AREA I, AREA II AND AREA III 


(Dollars per Annum) * 


Annual Cost in Dollars 


IS Pw Asis 


Cost Component 


Power Unit 172056 PAR ys) 


eee er4 25,088 31,280 


Box Car Demurrage 


25,000 


Crew Wages 293000 25,000 


Annual Maintenance 155 o 95,000 119,000 


Rail Right-of-way 40,027 99,166 91,104 


Net Annual Charges 250,145 ZONs 312 283,442 


Cents Per Bushel 


* Source: Appendix I: Area I: Lyleton 
Appendix II: Area II: Cardston 
Appendix III: Area III: Riverhurst - Main Centre 


This source is available upon request 
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TABLE V-14 


SUMMARY OF TRUCKING ALTERNATIVE COSTS 


AREA I, AREA II and AREA III 


(Dollars per Annum)* 


Cost. Component 


Trucking Costs 

Load/Unload 

Elevator Alterations 
Capital 
Maintenance 

Additional Road Maintenance 


Transloading Facility 


Rail Salvage 


Net Annual Costs 


Cents Per Bushel 


* Source: Appendix I: 
Appendix J: 


Appendix K: 


Annual Cost in Dollars 


pret | ment 


956921 


272,804 


10, 383 


16,026 


6,974 
2,000 


17,748 
9,400 


12,510 


17,250 


42,216 42,216 


(40,027) 


(99,166) 


2900/7 21eseLG 


Oat 


Area I: Lyleton 
Area II: Cardston 
Area III: Riverhurst - Main Centre 


This source is available upon request 


Area III 


500,620 
7a ee i) 
1.691 

5,200 
44,700 
42,216 

(91,104) 


540,498 


=9294 .- 


TABLE V-15 
SUMMARY OF ANNUAL COSTS FOR DO NOTHING ALTERNATIVE 
AREA I, AREA II AND AREA III 


(Dollars per Annum) * 


Annual Cost in Dollars 


Cost Component Area I1 Area III 


Required Capital 
(for minimum standards ) 148,298 


On-Line Operation 
(less maintenance) 1185672 287,906 370,531 


Maintenance 
($200 per mile) 7,480 -- 
($1,000 per mile) -- 95,000 119,000 


Net Annual Costs 274,450 382,906 489,531 


Cents Per Bushel 14 2.2 


* Source: Appendix I: Area I: Lyleton 
Appendix J: Area II: Cardston 
Appendix K: Area III: Riverhurst - Main Centre 


This source is available upon request 
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12.2 cents to 14.1 cents per bushel. These costs are a function 


of the current major rail company costing formulae. 


Summary 


1. The annual costs by alternative for each of the three areas were 


compared in this section and are summarized in Table V-16. 


ae Considering the parameters of each area, the following can be 


concluded: 


the trucking alternative is viable for short 
distance low volume branch lines, 


however, considering that salvage value accrues 
only to the national rail carriers, the short 

line is also a viable alternative and this is so 
because the short line alternative does not require 
a transloading facility; 


in areas of medium to high grain volumes and medium 
to long distances the short line concept is least 
costly; and 


in all areas, the short line concept will reduce 
the annual rail subsidies. 


3. Considering the parameters of each grain handling and transporta- 


tion alternative, the following can be concluded: 


the trucking alternative costs tend to increase 

as distance increases as expressed on a per 

bushel unit basis. The truck is a unit carrier 
(one trailer) and as such, total per unit costs 
will increase as distance increases over the range 
examined. 


Both the short line and mini-train alternatives 
exhibit lower unit per bushel costs as volumes 
increase. Over the range of distances examined, 
these rail alternatives can increase the size of 
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TABLE V-16 
SUMMARY OF BRANCH LINE COSTS 


Costs in Cents Per Bushel 


Alternative Area I Area I* Area III 


Mini-train 10.75 9.37 


Short Line 8.34 Teco 
Trucking ’ 8.69 13.82 
Do Nothing 12.21 T2e5e 


Total Costs in Thousands of Dollars 


Mini-train 33/50 366.2 
Short Line 26143 283.4 
Trucking Cig 540.5 
Do Nothing 382.9 489.5 


* These system costs reflect a lower annual maintenance cost 
requirement of $1,000 per mile. 
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the train. Coupled with the relatively low 

per hour operational costs, there is little 

impact of distance on the rail per unit costs. 

4. The next section examines the economics of each of the grain 

handling and transportation alternatives if the grain volumes 
and right-of-way acquisition costs vary in each area. A sensi- 
tivity analysis across each of the three areas is also conducted 
so that some generalized conclusions as to the "best" alternative 


can be drawn. 


SENSITIVITY ANALYSIS 


A detailed cost analysis of the four grain handling and transporta- 
tion alternatives as these might be applied to each of the three areas 
has been presented. The objective of this section is to illustrate 
what happens to the economics of each alternative as the underlying 
parameters change. 

Also, in order to draw conclusions as to overall alternative applica- 
tion, a sensitivity analysis which examines the economics across the three 
areas is also reported. 

The major variables which were examined and are summarized in this 
section are:* 


- grain volumes by area 


i These are also detailed in Appendices I, J and K for Areas I, 
II and III respectively. These Appendices are available upon request. 
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- right-of-way acquisition costs, and 


- the operational costs over the three areas 
were compared. 


Grain Volume Sensitivity 


The operational economics of each of the four alternatives with 
respect to variations in grain volumes handled was examined. The sensi- 
tivity of each of the four alternatives in the three areas considered 
the following grain volume changes: 


- decrease of 40 percent per annum, 


decrease of 20 percent per annum, 


increase of 20 percent per annum, and 


increase of 40 percent per annum. 
Figure V-10 illustrates the impact of varying grain volumes on 
each of the four alternatives in Area I. The following can be concluded: 
1) trucking is the least sensitive to changes 
in grain volumes. However some decreases in 
unit costs are realized as volumes increase. 
2) The rail alternatives (mini-train, short line 
and do nothing) benefit substantially as grain 
volumes increase. 
3) In the Lyleton area, because of the high capital 
requirements to maintain the branch line, trucking 
remains as the least costly alternative. 

Figure V-11 illustrates the cost sensitivity of the four transport 
alternatives to changes in grain volume for Area II. The following can 
be concluded: 

1) In Area II trucking is the least costly alterna- 
tive up to about 3.0 million bushels per year. In 


other words, for branch lines of low to medium volumes 
(1.5 million to 3.0 million bushels per annum) and 
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Cents /Bushel 


FIGURE V-10 
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short to medium distances (30 miles to 90 miles) 
trucking as described in this report is a viable 
alternative. 


The short line concept becomes the best alterna- 
tive as grain volumes increase beyond 3.0 million 
bushels per year. 


If volumes exceed about 3.8 million bushels per 
year, the mini-train concept becomes less costly 
than the trucking alternative. 


Over the range of grain volumes examined, the do 
nothing alternative is the most expensive. However, 
in the very low range, the do nothing alternative 

is less costly than the mini-train. 


Figure V-12 summarizes the sensitivity analysis of grain volumes 


for Area III. 


1) 


2) 


3) 


The following can be concluded: 


For branch lines of long distance (over 95 miles) 
and high volumes (over 3.0 million bushels) the 
Short line alternative is the least costly. 


The mini-train alternative is the second choice in 
terms of costs over the range of volumes examined. 


The distances are too great for trucking to be 
competitive because truck transloading facilities 
are required. 


Right-of-Way Acquisition Costs 


A major cost component that emerged in the analysis and 


applicable 


to the rail alternatives (short line and mini-train) was the right-of- 


way acquisition costs. The impacts on the economics of each of the 


four alternatives were examined for the following:* 


* 


1) 


In 


Amortization of the salvage value of the rail 
bed over 15 years at 12 percent. Salvage value 
after 15 years was taken as zero. 


the base case, the annual value of the rail bed acquisition 


was considered to be the interest on the salvage value at 10 percent. 
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: FIGURE V-12 


Grain Volume Sensitivity Analysis 
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2) Amortization of salvage over 15 years at 10 
percent. Salvage value after 15 years is taken 
as zero. 


3) Rental at nil cost per annum and a nil salvage 
value. 


The impacts on the economics of the four alternatives for Area I 
are shown in Figure V-13*. The following can be concluded: 

1) regardless of the railbed costing procedure 
trucking remains the least costly alternative 
for Area I if large capital outlays for the 
railbed are required, 

2) under normal conditions (fair to good track 
condition) for short branch lines and low grain 
volumes, the short line concept is the least 
costly up to a rail right-of-way acquisition 
cost of about $37 thousand per annum or $1 thousand 
per track mile per year, 


3) over this amount, the trucking alternative is the 
least costly. 


Figure V-14 illustrates the cost sensitivity of the four alterna- 
tives to rail right-of-way costs for Area II. The following can be 
concluded: if right-of-way costs are below $110 thousand which is $1 
thousand per mile per annum, then the short line concept is the least 
costly. Above this amount, trucking becomes the least costly alterna- 


tive for Area “I'l. 


“i Although the do nothing costs may vary for various railbed 
costing the following can be assumed: 


- the railway currently owns the railbed and if 
maintained their investment will be constant in 
terms of ownership. 

- the railways will not be relieved of this obliga- 
tion over the study period. 
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Figure V-15 illustrates the right-of-way acquisition cost sensiti- 
vity for Area III. The following can be concluded: 
1) For areas of long distance and high volumes, 
the short line concept is the least costly for 
reasonable costs of acquisition, 
2) Trucking to common transloading point is not a 


viable alternative under any reasonable railbed 
acquisition cost. 


Operational Cost Comparison of the Three Areas 


The overall economics of the four alternatives operating on typi- 
cal branch lines is shown in Figure V-16. These economics are based 
on the following assumptions: 


- composite salvage value of $10 thousand 
per mile*, 


- average rail maintenance of $1 thousand 
per annum. 


A number of conclusions can be deducted from the graph relative 
to the application of the grain handling and transportation alternatives 
on various branch lines. These are as follows: 


1) Trucking from elevator points to transloading 
facilities is the least costly up to a transport 
product of about 2.5 million ton-miles per annum. 
This represents branch lines from 30 to 120 miles 
in length handling between 3.0 million and 0.8 
million bushels respectively. 


2) However, the cross hatched lines on the trucking, 
mini-train and short line curves are indicative 
of the wide variation that may exist because of 
varying rail acquisition and rail maintenance values. 


‘5 The salvage value varies according to steel gauge. 
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3) As the rail acquisition and rail maintenance 
costs increase, the range over which trucking 
1s a viable alternative also increases. 


4) In other words, if the existing trackage is in 
poor condition, then in all likelihood trucking 
is the least costly alternative. 


5) On the other hand, if grain volumes are moderate 
to high in an area, the short line concept is 
applicable if the trackage is in reasonable 
condition. (Large capital outlays to maintain 
the track are not required). 


6) In all applications the short line concept will 
reduce the annual subsidy requirements. 


7) The need for transloading facilities and grain 
car conversion negates the desirability of the 
mini-train concept. In other words, the mini- 
train cannot compete with the short line because 
of the additional costs associated with the trans- 
loading facility and grain car modification. 


8) The least desirable concept in economic terms is 
the continuation of the current system. 


Summary 


Ls A series of sensitivity analyses were reported in this section. 
The operational cost variations that would arise due to changes 


in the underlying parameters were summarized. 


roe For changes in grain volumes the following was concluded: 
- for low to medium grain volume on short to 
medium distance lines trucking is a viable 
alternative to the current system; 


-~ as grain volumes increase the short line concept 
is more attractive. 
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3. For changes in rail acquisition costs, the following can be 
concluded: 
- for acquisition costs of less than $1 thousand 
per mile per annum on short and medium length 
branch lines with annual grain volumes of 2.0 
million bushels the short line concept is the 
most attractive alternative to the current system. 
- for high volume long distance branch lines, the 
short line is the least costly alternative for 
reasonable branch line acquisition costs. 
4. The operational costs across the three Areas were examined. The 
following can be concluded: 
- for branch lines with a low transport product 
requirement (less than 2.5 million ton-miles 
per year), trucking is the desirable alternative. 


- for all other areas, the short line provides the 
best alternative to the current system. 


CONCLUSIONS 


This study has summarized a detailed analysis of grain handling 
and transportation alternatives for application to light traffic den- 
sity branch lines. From the analysis, a number of conclusions can be 


developed. These are presented in this section of the study. 


Technical Feasibility of Mini-Train 


1. One of the basic questions to be answered in this study was the 


technical feasibility of a mini-train operation. The design of 


SMM tS 


the total system presented in this report is technically feasible. 


2. For the mini-train the following was concluded: 


- the most attractive power unit is a used diesel 
electric switching locomotive, 


- the recommended grain car modifications for the 
mini-train system are: 


- longitudinal hoppering 


- seven trap doors along the bottom of 
each side of the box car, 


- the grain car will unload by gravity. It has 
a capacity of 1,500 bushels. It retains most of 
its stability, 

- a transloading facility with a capacity of ten 
thousand bushels per hour was designed. 


ay The capital costs of the three components were estimated as 


follows: 
- power unit and accessories $80,000 
- grain car purchase (unit) $ 5,400 
- grain car modification (unit) $ 123033 
- transloading facility $210,067 


Technical Feasibility: Short Line and Trucking 


i The short line alternative is technically feasible. The capital 
cost of the power unit and accessories was estimated at $80 


thousand. 
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2. The trucking alternative is technically feasible. The capital 


costs of this alternative are: 


- truck tractor (annual) $15,600 
- trailer $12,000 
- elevator modifications (unit) $ 5,000 
- transloading facility $66,575 


Grain Handling Implications 


ls: If the short line concept is to be implemented on a branch line 


there will be virtually no change in the grain handling aspects. 


on If the mini-train or trucking alternative is implemented, there 
will be a number of restrictions placed on the grain handling 
and these are: 


- the modified grain cars (truck trailers) must 
be delivered to the transloading facility in 
multiples that equal the capacity of a covered 
hopper grain car. 

- the grade and type of grain of each unit trans- 
loaded to a hoppered grain car must be identical. 
While this may present no problem from one specific 
elevator, an appropriate marshalling may be 
required for a shipment coming from more than one 
elevator of the same grain company. 


- some grain quality may be lost at the transloading 
FACT Nt ys 


Labour Implications 


il No insurmountable labour problems are foreseen if a small number 
of branch lines were to have any of the alternatives imposed on 


them. 
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The greatest labour difficulty arises when a major rail company 
abandons a branch line. That is, the possible loss of jobs to 
the major rail unions due to the closing or transfer of the line 
to a third party can cause problems. However, if a limited num- 
ber of lines are closed, personnel would be absorbed into posi- 
tions on the overall network. Major job loss would only occur if 


a large number of lines were abandoned. 


The operation of the transloading facility for the trucking and 
mini-train systems should be the responsibility of the existing 
grain companies. This is necessary from a quality control 


standpoint. 


The operator of the short line rail, mini-train rail system, and 


the trucking system should ideally be a small jndependent company. 


Effects on the grain grower would relate to the economics (cost 

per bushel handling and shipping) and to constraints on his ability 
to ship platform cars. Under all circumstances the grain grower 
would be able to load platform cars on the main line. However, 

on the branch line his ability to load platform cars could be 
impaired by the mini-train and trucking systems and possibly by 

the short line system depending on the authority of the third 


party operator. 
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Areas of Application 


ie 


Considering the alternatives examined, two have possible applica- 


tion and these are the short line and trucking alternatives. 


In economic terms, the mini-train concept is not a desirable 
altenrative because of the capital requirements for the modified 


grain cars and the transloading facility. 


Trucking is a viable alternative to the current system when branch 
line grain volumes are low (under 2.0 million bushels per annum) 


and distances are relatively short (under 50 miles). 


The short line concept is a viable alternative to the current 
system when grain volumes exceed 2.0 million annual bushels and 


distances are over 50 miles. 
The short line concept reduces annual rail subsidy requirements. 


Where there is an overlap of the trucking and short line concepts, 
the appropriate alternative will depend very much on the rail 
right-of-way acquisition costs, and the physical condition of the 


line. 
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COMMERCIAL TRUCKING COSTS AND FEATURES 


WA. SCOTT 
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INTRODUCTION 


The Grain Handling and Transportation Commission has considered 
many aspects of the total prairie system in terms of "components" 
with a view to presentation of alternative configurations in grain 
assembly. Commercial carriage is one component which could play an 
important role in grain assembly. 

It is helpful to evaluate and quantify this component from the 
Standpoint of the particular enterprise as a business with some 
emphasis on the entrepreneurial nature of the subject. This requires 
consideration of profit sensitivity of the particular activity in 
addition to consideration of cost sensitivity. Examination in this 
light helps to stimulate ideas regarding a means of assembling com- 
ponents, in order to demonstrate features of various combinations 


and, thereby, to give one a feel for practical least cost arrangements. 


PURPOSE 


This report correlates the latest information with existing 
studies in order to define the features of the commercial trucking 
enterprise. Costs and rates are analyzed and a methodology is pre- 
sented for use in compiling the cost of moving grain by this mode as 


part of a specific area system. 
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EXECUTIVE SUMMARY 


Commercial grain trucking has received relatively superficial 
consideration in major industry studies to date. The costs of this 
method of carriage have been analyzed through compilation of existing 
data in the form of a budget study. This analysis has included an 
allowance for profit and the results have been validated by cross 
checking, comparison and reconciliation with other studies and with 
existing trucking rates. Major findings and conclusions are as 
follows: 


1) Commercial trucking offers a most attractive 
means of grain carriage in terms of natural 
gravitation to the lowest common cost denominator 
through the action of the profit incentive. 


2) The intriguing nature of the commercial trucking 
element, from the cost standpoint, stems, from 
the high proportion of variable to fixed costs, 
and the inherent flexiblity and mobility of the 
business activity. 


3) The viability of a commercial trucking enterprise 
in an area is dependent on sufficient volumes of 
movement coupled with favourable weather, load 
limits, road conditions, dispatch and protection 
from unprofitable competition. 


4) Existing commercial trucking loading charges and 
rates for distances beyond 25 miles are generally 
reasonable and do allow for adequate profit; 
however, profits are extremely sensitive to 
operating time and slight rate changes when 
expressed in terms of cents per bushe. For 
example, a typical truck assigned to the movement 
of 500 thousand bushels over a distance of 40 
miles would add $5 thousand per year to profit 
by an increase of one cent per bushel in the rate. 
Normal total fleet profit per truck would also 
likely be in the order of $5 thousand. 
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5) 


Rates based on time and mileage costs, as developed 
by budget analysis, would provide the customer with 
a more accurate billing for service and would ensure 
profit level maintenance to the carrier. This 
method of rate calculation would be especially 
advantageous in that it: 


a) provides for flexibility in assigning 
charges to specific hauls to take into 
consideration different load sizes and 
truck speeds; 


b) overcomes the inequities associated with 
existing mileage interval rates; 


c) allows for costs directly related to 
loading, unloading and waiting time; 


d) has potential to assist both customers 
and truckers in most efficient utiliza- 
tion as they would become more aware of 
the real cost components of the operation. 


The cost of moving grain in an area can be readily 
estimated by the application of a mileage rate and a 
time rate which is dependent on truck utilization. 
These rates computed for 1974, based on single shift 
operation are $17.15 per hour plus 17.4 cents per 
running mile. 


Costs of trucking grain in the Lyleton area have been 
computed as an example: 


- the cost of moving grain by commercial 
truck from all points on the CP Rail 
Lyleton subdivision to destination at 
Deloraine totals $86,392. This works 
out to an average 4.44 cents per bushel 
ranging from 2.69 cents per bushel (.245 
cents per bushel mile) for grain delivered 
from Goodland, a distance of 11.0 miles 
to 6.73 cents per bushel (.161 cents per 
bushel mile) for grain delivered from 
Lyleton, a distance of 41.7 miles. These 
costs include 40 minutes per trip for 
loading, unloading, checking and tarping 
as well as an allowance for profit and 
administration. 


Che 


7) 


Cost Structure is dependent on total truck utiliza- 
tion, overhead, and operational detail such as 
amount of waiting time versus driving time. The 
following listing presents an approximate breakdown 
for a truck fleet operating in elevator to elevator 
haul and single shift operation for 1974. 


I tem Percent of 
Total Fleet Income 


Wages . 

Ruel) ~omos2ua 2a Y 
Repairs & Cleaning 
T1VES.. <a 
Depreciation 
Tarping . 

License . al aes 
Interest Recovery . 
Insurance . 
Administration 
Profit 


TOTAL . 


nn 
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Rates per revenue mile on the above basis (not including 
stationary time expense) equal $1.49 considering an 
average travel speed of about 35 miles per hour. 


It is recognized that the movement of grain by large 
commercial trucks will be less damaging to roads 

than similar movement by smaller farm trucks. This 
assumes that the commercial trucker would use discre- 
tion with regard to the timing of haul in regard to 
road conditions. 


Further assessment of the cost and practicability of 
area rationalization to include replacement of 
either farm trucking or rail movement by commercial 
trucking would be centered on: 


a) traffic patterns and road impact, 
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b) practical operational problems such as: 
- dispatch and truck utilization, 
- leakage in transit, 
- elevator loading operation and cost, 
- elevator unloading operation and 
marginal handling costs. 
9) Existing policy and industry practice with regard to 
rate establishment would provide for fair minimum and 
maximum charges given: 


a) control over entry of non-profitable 
(short-run) carriers, 


b) the possibility of customer (e.g. elevator 
company) private carriage. 


REVIEW OF MOST RECENT INDUSTRY STUDY - AREA 11 


The most recent industry wide study, AREA 11, has lead to the 
compilation or discussion of all significant attempts to analyze the 
commercial grain trucking element in Western Canada.* 

Rates charged for commercial trucking of grain in different 
operations through Saskatchewan and Alberta were summarized as indi- 
cated in Table VI-1. Curves A through D of Figure VI-1 present this 
data in form for quick visual reference. These curves are drawn 
through points representing middle of distance intervals for which 
rates have been established. This provides a more interesting and 
accurate description for comparative purposes than do straight line 


regresstion plots suggested in the Area 11 analysis. It should be 


ta Study by Canada Grains Council 
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FIGURE: VI- 1 


COMMERCIAL TRUCKING RATES ~ 1974 
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A. Robin Hood Multifoods 1974 rates paid which included some portion of 
loads from farms. 


B. 1974 Sask. Pool Rapeseed rates paid not including any allowance for 
farm loading which would have required addition of 1 to ls¢/Bu. 


*C. 1974 Can. Wht. Board rates to Moose Jaw and S'toon not including any 
allowance for farm loading which would have been about 2.2¢/bushel 
extra. 

D. 1974 Can. Wht. Board rates--Calgary--about avg. of Calgary, Edmonton, 


and Lethbridge not including any allowance for farm loading which 
could be set at up to 2.8¢/Bu. (2 hrs. max.) 


*Note: Almost indentical to Sask. Assoc. Brief 1975 Spring rates. 
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noted, however, that the actual shape of each function is step wise 
as illustrated by the dotted line running through the points of Curve C. 

In addition, a proposal was made in this study, through a cursory 
analysis of two previous "custom commercial" trucking studies, that 
"under the degree of rationalization which may prevail in the fore- 
seeable future a cost per bushel mile of 0.22 cents is accepted as a 
bench mark against which costs derived from other sources can be 
compared". 

A study which was commissioned by the Grains' Group in 1971 
titled, "Evaluation of Commercial Carriage of Grain'"*, receives 
passing comments in comparison with commercial trucking studies as 
follows: 

"The latter study is not directly comparable to the 
former two in that a budget was used to establish 
costs -- the latter study while useful for reference 
purposes is, therefore, not used when attempting to 
establish actual commercial trucking costs". 

The Area 11 study goes on to tabulate cost data which was com- 
piled and combined from a number of commercial trucking firms in 
Alberta and also the Saskatchewan Trucking Association. The con- 
clusion is drawn that a narrow margin exists between the indicated 
costs and the rates charged suggesting that there is "keen competi- 
tion" between firms engaged in the trucking of grain. The information 


as compiled form this part of the Area 11 discussion is presented in 


Table VI-=2. 


es Study by Trimac. 


- 324 - 


TABLE VI-2* 


INDICATIVE COMMERCIAL TRUCK OPERATING COSTS PER RUNNING 
MILE IN GRAIN HAULING** PRAIRIE PROVINCES, 1973 AND 1974 


Cost Category Cost Per Running Mile 


Wages 

Fringe Benefits including vacation 
Fuel, 

Maintenance 

Tires 

Depreciation 

Insurance, Taxes, Licenses 


Overhead and Administration 


This is Tabe XIII from Page 65 of the Area II Study. 


** Costs apply to a tractor and 50,000 pound capacity trailer five 
axle combination unit travelling 120,000 miles per year. The per mile 
costs indicated refer only to those when travelling. Any loading or 
unloading costs are in addition to those listed. Costing date is 
December 1 of the respective years. 
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QUESTION ARISING FROM REVIEW OF THE AREA 11 STUDY 


The Area 11 study failed to illustrate the justification for 
the final statement regarding costs and rates. It was also noted 
that the increases indicated from 1973 to 1974 tended to exceed levels 
one would expect based on statistical indices. 

An analysis of the commercial trucking alternative should be 
carried out separately from that of custom trucking. Considering the 
vast differences in orientation of the business enterprise it would 
seem irrelevant to extricate custom trucking costs for use even as 
a "bench mark". 

The Trimac study was reviewed and deemed a serious attempt to 
analyze the commercial trucking business. It was determined that the 
running mile costs (as defined for Table VI-2) would account for 
about 93.4 percent of total costs.* Thus, by applying an additional 
seven percent to allow for loading and unloading costs and allowing 
for 10 percent profit (as per Trimac analysis) the total rate per 
mile for the Area 11 compilation should be 60.9 cents, this is equal 
to .133 cents per bushel-mile or 2.7 cents per bushel for a 20-mile 
haul. 

Commercial rates acknowledged by the Area 11 study regression 
analysis, considering a similar elevator to elevator haul situation, 
range from .241 to .382 cents per bushel mile which is equivalent to 
4.8 cents to 7.6 cents per bushel for a 20-mile haul. 


nana 


x See Appendix A-1 for supporting calculations. 
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The Area 11 study conclusion would appear to be contradictory. 
The typical truck referred to by the Area 11 study would generate 
55.08 million* bushel miles. A change by a figure of one in the second 
decimal place of cost per bushel-mile in cents results in a revenue 
difference of $5.508 for the typical truck. The difference between 
a rate of .133 cents and .382 cents per bushel-mile would create a 


sizeable profit opportunity. 


FURTHER ANALYSIS 


Several questions regarding commercial trucking activity remain 
unanswered such as: 

1) What would reasonable rates be if an analysis of 
the business was based on the establishment of a 
fair rate of return on investment? 

2) How do the existing surcharges for farm loading 
(ranging from zero to five cents per hundredweight) 
and the "mileage interval" relate to total rates, 
costs and profit? 

3) What costing techniques lead to the most accurate, 
Simple and flexible means of including the commer- 
cial trucking element as one component in grain 
assembly? 


4) What are the major operational factors affecting 
cost and viability of commercial trucking? 


In an attempt to provide some insight and develop a methodology 
for use in area analysis, the above questions will be answered under 


the following four subheadings. 


* 120 thousand miles + 2 x 918 bushels = 55,080,000 bushel-miles. 
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Rates 


The Trimac study contains sufficient breakdown of costs to pro- 
vide a background for analysis of commercial trucking rates. In 
order to assess the "validity of this budget study" as a basis for 
further analysis it was decided to work gross figures of the Saskat- 
chewan Fleet costs back to running mile costs for comparison with 
the independently assimilated data of the Area 11 study. The results 
of this "work-back" are shown in Table VI-3. Area 11 data from 
Table VI-2 is repeated for comparative purposes. Costs in the 1974 
Trimac column have been estimated by the application of indices to 
update the 1971 data. 

Table VI-3 illustrates the effect of utilization on truck unit 
costs. The Trimac Case II column of the table representing an average 
truck usage of 106 thousand miles should be the most directly com- 
parable with the 120 thousand mile truck referred to in the Area 11 
study summation. 

There is good correlation between cost components of the 1974 
Trimac Case II column and the 1974 Area 11 study column. Comparative 
total costs are 56.2 cents per mile and 51.2 cents per mile. The 
Trimac study budget would appear to be a very reasonable and a some- 
what conservative estimate of costs. 

It would seem reasonable to carry the discussion a step further 
by looking at the establishment of rates based on a "return on invest- 
ment" analysis. The profit per truck of the Trimac Saskatchewan 


Fleet ranges from $3,470 to $6,700 depending on the truck usage. 
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TABLE VI-3 


COMMERCIAL TRUCK OPERATING COSTS (CENTS) 
PER RUNNING MILE IN GRAIN HANDLING 


BASED ON TRIMAC STUDY 
1973 1974 AREA 11 STUDY 


Case I Case II Case III Case I Case II Case III 1973 | 1974 
Wages including 


Fringe Benefits : : : : : 16.9 


Fuel : : : : : A : 9.2 
Maintenance : 2 3 ‘ : : ‘ 5.3 
Tires : : ; ‘ ae : : 3.0 
Depreciation : ; : ; : : : 4.8 


Insurance, Taxes, 
Licenses : : A : : : : 4:3 


Overhead and 
Administration ’ ; : é : 3 : 5.4 


Other : : : : ; 2 : 2.4 


TOTAL sey. 52, 91 51.4 


INCREASE OVER 1971 (438%) (+362 )" (4342) 


CASE I - Average annual truck mileage 60 thousand. 
II - Average annual truck mileage 106 thousand. 
III - Average annual truck mileage 139 thousand. 


AREA 11 STUDY - Average annual truck mileage 120 thousand 


- 329 - 


Considered on the basis of an average investment of $17,300 per. truck*, 
this would be 20 to 38 percent return in addition to interest. The 
tabulated costs included 9.0 percent interest on investment and it is 
quite possible that the total owner's equity in a commercial trucking 
enterprise would be in order of one-third to one-half (or less) of the 
fleet assets.** Normal profits based on costs and rates, as outlined 
in the Trimac study, could easily be between 40 and 100 percent return 
On owners' equity before income tax. This would indicate that the 
allowance of 10 percent of total revenue for profit is adequate for 
rate establishment. 

The updated Case I rate per hour, including loading and unloading 
time and profit at 10 percent on total revenue, has been applied to 
several shipping points of the Trimac study. These updated Trimac 
rate schedule points*** have been plottedin Figure VI-2. The rate 
schedule as used for Canadian Wheat Board movement of grain to inland 
terminals at Saskatoon and Moose Jaw is also shown in Figure VI-2, 
for comparative purposes. Rates derived by updating the Trimac study 
fall fairly much in line with the rates paid by the Canadian Wheat 
Board in Saskatchewan movement during 1974; these, of course, are 


also in line with the Saskatchewan Trucking Association rate. 


as See Appendix A-5 for calculation. 
** See Appendix D for more complete discussion. 


** These points plotted for the Case I analysis of the Trimac 
Study are based on the lowest level of utilization. 
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FIGURE: VI-2 


Comparison of Trimac Study Rates Updated to 1974 
and Canadian Wheat Board 1974 Saskatchewan Trucking Rates 
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The Trimac data includes a substantial allowance for profit from 
the standpoint of return on investment. An adjustment in this portion 
of the rate would not Significantly alter the total rate figure, but the 
analysis does show that 1974 rates in the range indicated should allow 
for some contingencies and should lead to "keen competition'*, The 
updated Trimac budget will be considered valid for further analysis and 


development of a costing methodology. 


Effect of Loading Charges, "Mileage Interval" Rates, and 


Slight Rate Changes or Discrepancies 
-- Charges for Farm Loading 


Farm loading time and charge effects on revenue expenses and 
profits were looked at by artsy picking two different hauling 
distance points from the Trimac study.** One truck was considered 
to be operating in each case. Profit per year for the truck was 
compared in three different operating situations for each of the 
two hauls. The 1975 Saskatchewan Trucking Association rate of four 
cents per hundredweight (2.2 cents per bushel) for farm pick up was 
used in the calculations. The results in terms of profit for one 
year of one truck's operation are shown in Table VI-4. 

Farm loading charges have significant impact on rates and trip 
or truck profit. The examples demonstrate that an additional 
2.2 cents per bushel charge combined with one hour extra 
* Review of actual 1974 profits in trucking grain would indicate 

a somewhat less positive situation due to factors such as lower utiliza- 
tion and higher average interest and depreciation costs. 


** This analysis is based on the low usage Case I column of the 
1971 Saskatchewan Fleet Costs. 
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loading time (80 minutes total) more than doubled the profits*, 
whereas two hours extra loading time (140 minutes total) resulted 


in a substantial reduction in profit. 


-- Mileage Interval Rates 


The "mileage interval" concept can be examined by considering 
a single truck operating at either extremity of a mileage interval. 
The average truck of the Trimac study would be subject to a poten- 
tial annual cost difference of $2,365 depending on whether it was 
operating at the high or low end of the mileage interval. Con- 
Sidering an average profit for the Case I fleet of $3,470, the 
interval factor could significantly affect the profit of an 
average truck. Mileage interval rates at 1974 levels cause dis- 
crepancies of approximately one cent per bushel to the customer 


in the hauls which are greater than 30 miles. 


-- The Effect on Slight Rate Changes 


It was formerly noted with respect to the average truck con- 
sidered by the Area 11 study that a slight rate change such as 
.010 cents per bushel-mile (equivalent to one-quarter cent per 
bushel for a 25 mile haul) could affect truck revenue by over 


$5 thousand. 


3 This example is merely used to demonstrate the sensitivity 


of truck profit to loading time and charges. It is further demon- 
strated on Page C-7 of the Appendix that based on 1974 costs, the 
2.2 cents per bushel charge is reasonable assuming one hour extra 
loading time. 


- 334 - 


Even though the actual average truck would likely produce 
less than one-half the revenue miles of the Area 11 truck*, it 
can be seen that slight rate changes can cause total revenue 
differences in the same order of magnitude as the normal truck 


OROmLes 


Costing Techniques and Methodology For Application 
To A System Rationalization Scenario 


It has been established that commercial trucking rates for 1974 
are in line with rates as calculated by updating the 1971 Trimac bud- 
get. This budget made adequate allowance for profit and it is apparent 
that slight rate changes have considerable influence on this portion 
of the total. 

Existing methods of "job pricing" within the normal "mileage 
interval" and loading surcharge rates structure have been used to 
demonstrate that anomalous results may develop as follows: 


1) farm loading charges have a very strong positive 
or negative influence on the profit margins 
depending on the time required to load the 
vehicle; 


2) mileage interval rates do not reflect costs for 
specific hauls; this results in over or under 
charging with significant effects on profit 
potential of units operating continuously near 
the extremities of any given distance interval; 


i Clayton and Sparks paper presented along with the Saskatchewan 
Trucking Association brief, entitled, "A Profile of Commercial Grain 
Trucking in Saskatchewan", considered that a single truck operating 
between an abandoned line elevator and an on-line elevator 40 miles 
apart could handle in the order of 500 thousand bushels per year by 
averaging three round trips per work day, this is equivalent to 
Slightly less than 45 thousand miles per year for a single truck 
operating 180 days per year. 


- 335 - 


3) a further Shortcoming of a per bushel rate struc- 
ture is that it does not provide a means of allowing 
for partial loads or variable traffic speeds. 

In order to provide for stable returns and reasonable rates, it 
would be necessary to charge for farm loading based on the amount of 
time involved in this part of the operation for each load. A variable 
rate based on distance of haul and total time would allow for a variety 
of circumstances. This type of rate establishment would tend to keep 
rates of commercial trucking in line with costs while ensuring profit 
level maintenance to the carrier. 

Time related and mileage related costs have been separated and 
compiled for three different levels of truck utilization as shown in 
B-1 of the Appendix based on the Trimac data updated to 1974. The 
results of this compilation have been plotted in Figure VI-3. By 
reference to the curve of Figure VI-3, an hourly rate can now be 
obtained for application to a particular trucking situation. The 
mileage related cost which is applied in conjunction with the hourly 
rate will not vary with utilization. 

Time and mileage based rates offer the optimum in flexibility for 
use in the analysis of trucking costs. This method of rate establish- 
ment is compared with the time related rate determination of the Tri- 
mac Study in Appendix B. 

A step by step outline of the methodology to be used in the appli- 
cation of time and mileage rates is contained in Appendix C. Included 


is a data table which has been completed for commercial trucking in the 
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FIGURE VI-3 TIME RATE VERSUS TRUCK UTILIZATION 


BASED ON TRIMAC BUDGET UPDATED TO 1974 


Hourly rate from this curve is to 
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Lyleton area of the PMLP Mini-Train Study.* The costs of trucking have 
been recalculated by the application of time and mileage rates. Com- 
ments regarding the comparative results using this methodology versus 
the original Mini-Train Study methodology follow the Appendix C cost 
analysis. 

The comparative analysis of Appendices B and C generally attest 
to the reasonableness of the time and mileage rates of Figure VI-3. 
These analyses also demonstrate the utility of a methodology which 


uses separate time and mileage componentsin cost determination. 


Major Operational Factors Affecting the Cost and 
Viability of Commercial Trucking 


It should be recognized that commercial trucking profits may be 
quite sensitive to certain factors on the negative side. The degree 
Of management expertise and the predictability of variables such as 
the following will determine stability of the enterprise: 


1) Weekly variance in grain volume affecting utiliza- 
tion and over-time; 


2) Road restrictions and weather conditions; 
) The nature and stability of competition; 
4) Dispatch complexity; 
) Legal constraints and public and customer acceptance; 
is A Feasibility Study -- Mini-Train Operation with Transloading 
Facilities, a report prepared for the Grain Handling and Transportation 
Commission by PMLP Consultants. 
** This development of rates based on time and mileage may be 


somewhat over-simplified due to such factors as inclusion of deprecia- 
tion in the budget as a strictly time related item. 
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6) Rapid or unrecognized cost increases; 
7) Rate controls. 

The foregoing discussion has intimated the establishment of rates 
based on trucking costs. This is not an unreasonable notion, however, — 
the converse is not the case and rates do not likely determine cost. 
Rates will likely be based upon competition from other modes and from 
private carriage and upon the supply and demand of trucking services. 
The commercial trucker may, therefore, through skillful management have 
the means of overcoming shortfall due to periods of low revenue or high 
costs. For example, during times when higher volumes of business are 
available, an increase in truck utilization can have a strong positive 
influence on profit. The final sheets of Appendix C illustrate the 
usefulness to a trucker of studying the relationship between total cost 
and various components of cost. The example presented shows that return 
on investment might be increased by a factor of from two to five times 
through higher utilization of vehicles. 

Cost analysis as presented in this report is based on the use of 
five axle semis. A recent announcement by the Saskatchewan Minister 
of Municipal Affairs projects the enforcement of load limits which are 
not compatible with the use of these larger trucks. Appendix Table 
VI-D.1 outlines existing highway load limits and the new proposed 
municipal restrictions. 

Appendix D contains excerpts from other studies relating to 


financial structure and regulation in the trucking industry. 
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FUTURE WORK 


This study has dealt almost strictly with costs and rates; further 
research and discussion may be justified with respect to: 
1) Road impact and traffic safety; 
2) Legal constraints; 
3) Practical operational problems such as differences 


between loaded weights at primary elevators and 
the unloaded weights recorded at the terminals.* 


* In the report of the 1972 Canadian Wheat Board experiments 
in the movement of barley to inland terminals, it was noted that in 
more than 30 percent of the cases the difference in weights (averages 
and shortages exceeded the agreed tolerance of three bushels per truck 


load). 
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APPENDIX A 


BUDGET BREAKDOWN, UPDATING 


AND ANALYSIS OF RATE EFFECTS 
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RUNNING MILE COSTS AS A PERCENTAGE OF 
TOTAL COSTS - DERIVED FROM TRIMAC STUDY 
33.NjR—€6V—\9n9m@PaoOwwWo089o=0 


Sask. Fleet Costs - Case I - 51 Units 


Grioss Revenue C:€/... 0... Seeeeee ee $ 1,769,260 
Less Profit! fen... .. csc. oe ae eee 176 ,930 
PO TAG! Voter chs Gee crc or cee $ 1,592,330 


Loading and Unloading Costs 
33,499 Trips x .667 hrs./trip x $4.69/hr= $ 104,793 


Therefore total running mile costs .... $ 1,487,537 


Running Mile Costs as a Percentage of Total Costs 


487500) ae ) 
1,592, 330 COC COC Ce eee 6 0 64 6 oO whelele «ete 93.4% 
Area 11 Analysis Running Mile Cost ............. SUe2¢ 
Rate Based on Above and 
GeO tec ULOWOTICEs (Oe isite sscs 65 es aceive Sees or.2¢ xXe100. 
9354 _ : 
CEO LgDN 60.9¢/Mi. 
CasmsPer sBMSNne | MULE 2. aS Pl es cos wispnie Sune yevesd~ 60.9¢ = .133¢/bu.mi. 
91S DU. ex.s 


(Note: Factor of 2 allows for equal cost 
and mileage running empty) 


tio Perm plished ror-cu MTG Haul) 3. oa sae ieee ee .133 x 20 = 2.66¢/bu. 
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Costs Per Running Mile - Derived From Trimac Study for 1971 


Saskatchewan Fleet Costs 


$/Mi. ¢/Mi. 
51 Units 29 Units 22 Units 
Case | Case II Case III 


60,056 mi/tr 105,617 mi/tr 139,223 mi/tr 


WAGES: 517,500 - 104,793 
——3-062,903 mi. aed 13.5 13.5 
FUEL: 189,900 Gud 6.2 Guz 
MAINTENANCE: 
(Repairs & 1235050 9232050) 2123, 050 
Cleaning) 13,260 7,540 5.720 
30,910 30,910 30,910 
13,260 7,540 5,720 
181,080 169,640 166,000 5.9 5.5 5.4 
TERRES: 38 ,640 
23,190 
61,830 220 2.0 2.0 
DEPRECIATION: 
160,140 91,060 69,080 
5457/0 31.030° 23,540 
214,710 122,090 96,620 70 4.0 Shard 
INSURANCE 
TAXES 112,200 63,800 48,400 
ELGENCE L250 6,240 5,920 
119,450 705040542320 3.9 cas 1.8 
Olea 28 
ADMINISTRATION: 
221,160 190,370 180,580 h2 6.2 5.9 
OTHERS: 
(Tarping 7,650 4,350 3.300 
Interest) 79,050 44,950 34,100 
86,700 49,300 37,400 2.8 6, 12 
TOTAL: 48.5 41.3 39.2 
Check Total 
Plus Waiting 104,793 104,793 104,793 
Plus Profit 176,930 152,300 144,460 


1376932607 5229/00 s1e442"610 
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NOTE: 


Trailer 


Labour 


ee ee 
e . e e 


Saskatchewan Fleet 


Tractor 


Depr. 
PiCe 
Fue] 
Rep. 
Clean 
Tires 


Trailer 


Depr. 
Lies 
Rep. 
Clean 
Tarp. 
Tires 


Wage 
Lis 


nS. 
Admin. 
Prof. 


A269°x. 1°35: = $6.33 


Hye: 


12.5% 
10.0% 


Trimac Updated Cost 1974 
8,500 x 1.45 = $12,325 


- 344 


17h 


160,140 
112,200 
189,900 
123,650 
[35260 
38 ,640 
637,790 


54,570 


30,910 
13,260 

7,650 
23,190 
129 ,580 
1675320 


D7 600 
79,050 


153603,920 


7,300 
221,160 
176,930 


1,769,260 


1974 column is conservative (i.e. may be high). 
are compared with costs from Commission Mini-Train Study - late 1975 costs. 


Updated (1971 to 1974) Costs for Case I of Trimac 


UPDATING 


$12,000 


$6.50 
Hr. 


1974 


2onehua 
134,640 
2635958 
154,562 
16,075 
48 ,300 
818,000 


13.126 


RisIoRe/ 
Re Paoy es) 

9,562 
28,987 
172,900 


150233180 


698,625 
149,000 


1,870,805 


1, 95U 
303,910 
242,810 


2,428,070 


For example the following 


Mini-Train Study Cost 


Costs 


$/Mi. 


er Runnin 


51 Aun its 
Case I 


Mile - Derived From Trimac Study 


Saskatchewan Fleet Costs Updated to 1974 


¢/Mi. 
29 Units 
Case II 


22 Units 
Case III 


60,056 mi/tr 105,617 mi/tr 139,223 mi/tr 
WAGES: 698,625 - 141,470 


Be06C. 903emie 18.2 lore Lose 
BUELL: 263,958 8.6 8.6 sae) 
MAINTENANCE: 
(Repairs & 
Cleaning) 154,562 154,562 154,562 
16575 9,425 e150 
38 ,637 SOR 637 38 $133 
163575 9,425 T1500 
226,349 212,049 202,995 7.4 6.9 6.6 
TIRES: 48 ,300 
28,987 
PRC? “his Mages 7a h6) 
DEPRECIATION: 
232,203 132,037 100,166 
79,126 44,993 3451353 
S11 329 LA73030 134,299 10.2 5.6 4.4 
INSURANCE 10,950 9,450 9,000 
TAXES 
LICENCE 134,640 76,560 58 ,080 
145,590 86,010 67,080 4.8 2.8 UREA 
OH t& 
ADMINISTRATION: 
503500 258,890 244,700 9.9 C5 8.0 
OTHERS: 
(Tarping & 9,562 DRA OT 4,125 
Interest) 149,000 84,730 64,270 
158 5062 90,167 68 ,405 Dee 29 aed 
66.8 JORZ sya 
TOTAL: 
Check Total 
Plus Waiting 141,470 141,470 141,470 
Plus eProfit. 2242-10 207,110 1955760 


2,428,020 2,071,130 1,957,613 
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Calculation of Return on Investment 
for Average Truck of Trimac Study 


Tractor cost new 


Tractor value old 


Average investment per tractor of a mixed fleet 


Trailer cost new 


Trailer value old 


Average investment per trailer of a mixed fleet 
$8,500 + $3,400 


Total average investment per unit 


Investment Recovery 


Profit per Truck 


$18,865 x .20 


$18,865 + $3,773 
2 
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2 


$8,500 x .4 


$18,865 
Se Pa 


iT] 
fF 
Ww 
> 
(S 
© 


$11,319 + $5,950 


Case 


Case 


Case 


Case 


DSP USA SIU 
III= 144,460 


III= 


Too0 
17,269 


51 
22 


$11,319 


$ 5,950 


$17,269 
9% 


$ 3,470 


$ 6,570 


20% 
38% 


Trimac Saskatchewan Rate Schedule 
POINEL=StOc=ePoint 


At the updated rate of $22.00/hour in place of $16.02/hour*. 


To Saskatoon: 


From Miles Trip Hours Cost per Trip $ Cost per Bushel 4 
Asquith Zo 2.24 49.28 5.4 
Borden 34 2.69 apeaealts) 6.4 
Radisson 42 3.09 67.98 7.4 
Viscount 50 3.49 Om S 8.4 
Young 58 3.89 85.58 9.3 
Humboldt 70 4.49 IS. 10.8 
Hafford 75 4.74 104.28 ees 


Above results used to plot points of Figure VI-2. 


—_e—_————eee 


*. $16.02/hr. is rate for 1971 Trimac compilation, 
$22.00/hr. is rate for 1974 Trimac compilation = $2,428,020 
TIO. 4030hrs. 
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Truck Profit Assuming One Hour and Two Hours Extra 
Loading Time at a Rate of 2.2¢/Bu. = $20.20/918 Bu. 


1. Example - Asquith - 25 mile haul 


Normal no. of trips/year/truck 2,163 = 966 
228 
Normal Revenue 966 x 35.88 = $34,660 
Average Expenses Of Truck in Fleet* 15769,260 x 490 .= $312220 
5] 
Normal Profit/Truck (Based on ave. expenses of fleet) = $3,440 


i.e. Close to average for fleet = $3,470 


a) One hour extra loading time 


No. of trips 2,163 = 668 
3.24 
Revenue 668 (35.88 + 20.20) = $37,461 


Savings as per mile operating expenses 
(.0620 fuel + .0500 repairs + .0200 tires) = .1320 


Expenses 31,220 - (966 - 668)(50)(.1320) = $29,250 
Profit = $ 8,200 
b) Two hour extra loading time 
No. of trips 2,163 = 510 
4.24 
Revenue 510 (35.88 + 20.20) = $28,600 
Expenses 31,220 - (966 - 510)(50)(1,320) = $28,210 
Profit = $390 
is More precise figures might be derived by the technique of time and 


mileage split as illustrated at Page B-4 for use in calculating rates based on 
this split, however, these figures serve the purpose in illustrating the effect 
of loading time on truck profit given a standard charge per hundredweight. 
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Example - Kenaston - 49 miles 


Normal no. of trips/year/truck ZeiGS 

3.44 

Normal Revenue (629 x 55.11) 

Average Expenses of Truck in Fleet 1,769,260 x .90 
5] 


Normal Profit/Truck (Based on use of average expenses 
of fleet) 


One hour extra loading time 


No. of trips CRANE) 

4.44 
Revenue 487-°( 5524) +. 20720) 
Expenses 31,220 - (629 - 487)(98)(.1320) 
Profit 


Two hours extra loading time 


No. of trips (plore) 

5.44 
Revenue 398 (55.11 + 20.20) 
Expenses 31,220 - (629 - 398)(98)(.1320) 
Profit 
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=" 629 


= $34,660 
= $31,220 


= $ 3,440 


= 487 


= $36,675 
= $29,383 
= $ 7,300 


2396 


= $30,000 
= $28,230 
= $01,710 


Effect of "Mileage Interval" Rates 


on Costs and Profit 


Assume rate is constant over a ten mile range. 


Costs of a ten mile haul according to Trimac 1971 


= 10 mi. x $16.02/hr. x 90 = $3.60 
40 mi./hr. 100 
Trucks hauling average of 33,499 = 657 trips/year 
ai 


Possible affect on profit = possible total cost difference low to high end of 
interval. 657 x 3.60 = $2,365 


= 390. = 
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APPENDIX B 


TIME AND MILEAGE RATES DEVELOPMENT 
AND COMPARISON WITH 
TIME BASED RATE 
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Time 


and Mileage Related Rates for 1974 Based on 
3 


Updated Trimac Study Used to Produce ak 


934,444 1,893,576 


$.164 SD liianlo 


mi. 


nye 


534,444 1,536,686 


Cost 1$ 
Item Index Case I Case II Case III 
(60,000 mi./yr.) (106,000 mi./yr. ) (139,000 mi./yr.) 
Tractor Mileage Time Mileage Time Mileage Time 
Depr. 1.45 P3e4703 132,037 100 ,166 
AC. 1.20 134,640 76,560 58 ,080 
Fuel | aati 263,958 263,958 263,958 
Repairs Vacs 154,562 154 ,562 Toa 502 
Cleaning Neale, 16,575 9,425 slog 
Tires Lees 48,300 48,300 48 ,300 
Trailer 
Depr. 1.45 79,126 44 ,993 34,133 
Repairs Tic} 30:,037 38 ,637 30403/ 
Cleaning 15 16557.5 9,425 (ae 
Tarping E25 pal eye 5437 4,125 
Tires 125 28 ,987 28,987 28 ,987 
Wage Burden 1:35 698,625 698 ,625 698 ,625 
Int. Recovery 1.3 x 1.45 149,000 84,730 64,280 
Insurance 700 10,950 9,450 9,000 
Admin. Wansyé 303,510 258,890 244 ,700 
Profit 10.0% 242,810 207,110 195,760 


534,444 1,423,176 


fA $12.89 
mi. hr. 


Note: Total Hours = 110,403 
Total Miles = 3,062,903 


manele 


DISCUSSION OF TIME & MILEAGE RATES VERSUS STRICTLY TIME RELATED RATE 


The rate schedule of the Trimac study was strictly time related. 
In the compilation of truck fleet time the loading time was assumed 
constant at two-thirds of an hour per trip. Actual truck operation 
under conditions of varying haul distance would result in a propor- 
tionately lower hourly cost for shorter distance hauls as the avoidable 
costs (fuel, repairs and maintenance) would decrease to a greater 
extent than would the total time per trip, therefore the uniform 
hourly rate assumption of the Trimac study would not accurately 
reflect the real variation in trip costs with respect to distance. 

The effect of the decreasing avoidable costs with decreasing dis- 
tance may be shown by application of the time and mileage rates forumla 
to the shortest and longest haul distances of the Trimac study. Table 
VI-B.1 displays the results of the application of the time and mileage 
rates formula to specific points and compares these results with the 
strictly time related rates of the Trimac study. 

Loading and unloading time constituted only about 20 percent of 
the total time in the Trimac study as all grain was loaded at the 
elevator. The differences between columns of Table VI-B.1 are 
therefore not highly significant on a per bushel basis, however, these 
results do demonstrate the validity of rate establishment related 


to time and mileage factors. 
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TABLE VI-B.] 


TIME AND MILEAGE RELATED RATES CALCULATION 
COMPARED TO TIME BASED RATE CALCULATION 


Total Rate Per Trip - $ 
Case I of Trimac Study 197] 


Saskatoon 


FROM: Miles Trip Hours Time Based Time & Mileage 


Related 


Saskatoon 4 1.19 19.06 15°76 
Asquith 25 2.24 35.88 34.30 


Hafford 75 4.74 Ooo 78.45 


* Numbers in brackets are resultant rates in cents per bushel. 
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ITEM 
TRACTOR 


Depr. 
[sie 
Fuel 
Repairs 
Cleaning 
Tires 


TOTAL TRACTOR 
TRAILER 


Depr. 
Repairs 
Cleaning 
Tarping 
Tires 


TOTAL TRAILER 
TOTAL TRACTOR TRAILER 


WAGE BURDEN 


Int. Recovery 
Ins. 

Admin. 

PROT NE 


TOTAL FOR. CHECK 


Total hrs. = 110,403 
Total mi. = 350625903 


Rave lita lo2. O70". 


Rate/mi. 406, ent 


3,062,903 


TIME AND MILEAGE RATES DEVELOPMENT 


FOR USE IN CALCULATIONS PAGE B-5 


$ COS TERELACED ALO 
MILEAGE 


189,900 
1233650 


38 ,640 
35245190 


3059.10 


Cong OU 
94,100 


TIME 


160,140 
112,200 


13,260 


285 ,600 


54,570 


13,260 
7,650 


75 ,480 


517,500 


79,050 
74200 
221,160 
176,930 
15362';9/0 


/1,769,26 


Rate used by Trimac Study; 


sue 60 = 


110,403 


SloeO2/ hin 


= $12.3545/hr, 


$.1326/mi. 


Saskatoon: 


4 miles & 1.19 hours = $19.06/trip --(From Trimac Study based on $16.02/hr.) 


Rate - (12.3545 x 1.19) + 8 (.1326)--(.Time and mileage rate) 


8 
$15.76 


Asquith: 


25 miles & 2.24 hours = $35.88 


Rome = (12.3545 x 2.24) +50, ( 1326} 
= 3 


Hafford: 
75 miles & 4.74 hours = $75.93 


5094 K:. 1326) 


Rate - (12.3545 x 4.74) + (1 
= $78.45 


NOTE: above results used to compile table VI-B.1 
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APPENDIX C 


TIME AND MILEAGE RATES 
APPLICATION AND COMPARATIVE CHECKING 


=e SOR, = 


APPLICATION OF TIME AND MILEAGE RATES 


Time and mileage based rates are used in the development of costs 


for an area as follows: 


1) 


2) 


Determine the location, quantities and destination 
of grain in the area; 


Define and man the road system which will be used 
including routing from each location to destina- 
tion, load limits, mileage and estimate average 
truck speeds for each portion of road; 


Considering the restricting load limits for the 
route, decide on quantity of grain to be moved per 
trip*, estimate the total loading and unloading, 
tarping and checking time required per trip and 
compute the number of trips required. 


Determine the time required per trip by totalling 
the time required to traverse each portion of road 
in both loaded and unloaded direction plus the 
loading, unloading, tarping and checking time; 


Add up total route mileage travelled per trip in 
both loaded and in empty directions; 


Determine the truck fleet required and the total 
average mileage and hours of use per unit per 
year; 


Considering the utilization figure from the previous 
step, select the appropriate time rate from the 
graph Figure VI-3. 


Apply mileage rate and time rate to the grain movement 
by multiplying this computed total rate per trip times 
the number of trips. 


‘a In the case of different load limits throughout different 
times of the year, it will be necessary to solit the total movements 
into different trip cost portions in order to allow for varying road 
restrictions throughout the year. Review the make up of grain quan- 
tities in the area and compute the average bushel weight or assume an 
average figure such as 56 pounds per bushel based on judgement. 
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COMPARATIVE CHECK ON RATES 


One of the areas used in the Mini-Train Study* has been selected 
and the cost of trucking has been recalculated according to this latest 
procedure as shown in Table VI-C.1. 

The cost as calculated by the application of 1974 time and mileage 
rates totals $86,392 for the area as compared to the PMLP application 
of 1975 costs to total $106,304. The difference is accentuated when 
One considers that the PMLP calculation does not include an allowance 
for overhead, administration and profit. 

The following comparative listing illustrates the higher costs 


used in the PMLP analysis. 


COST - PER REVENUE** MILE 


Truck Annual Mileage Trimac Updated PMLP Area 1] 
(Approximately) to 1974 1975 1974 
60,000 1.14 Ulos 
80,000 1.45 
106,000 95.8 
120,000 91 
139,000 89 .4 


~ A Feasibility Study -- Mini-Train Operation with Transloading 
Facilities, a report prepared for the Grain Handling and Transportation 
Commission by PMLP Consultants. 


** Revenue miles are assumed to equal one-half total truck mileage. 


No allowance is included for overhead and administration and profit in 
the figures shown. 
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The annual fixed cost of the Trimac Study tractor and trailer unit 
(60,000 miles per year Fleet) is approximately $18,000 as compared to 
approximately $23,000 fixed costs for the PMLP unit. This includes the 
items defined in the PMLP analysis -- capital, interest, maintenance, 
tires, licensing and insurance. The difference is accounted for by a 
20 percent allowance for contingencies on fixed costs as defined in the 
PMLP analysis and by the higher costs of leasing versus ownership. 

The PMLP variable costs include a further 10 cents per mile to 
cover lease charges. The Fuel costs for the Trimac Study updated to 
1974 are lower. This is partly offset by higher labour per mile figures 
of the updated Trimac analysis. The PMLP analysis also includes an 
additional 10 percent contingency allowance on variable costs. 

The following compilation of costs shows how the above differences 


in the cost per revenue mile of the two studies can be reconciled. 


TRIMAC STUDY PMLP* 
UPDATED TO 1974 1975 
Fixed Costs $18,000 $23,000 (-$5,000 


Referred to in 
discussion page 
Variable Costs per running mile -- 
fuel and labour 27¢ 29¢ 


Approximate Cost - excluding 


administration and profit based 
on 30,000 revenue miles = 7) =-=----=--- Rie ae eee 


i 


i Reference in Appendix D-4 of Mini-Train Study. 


xk $18,000 : = : 
30-000 mi. + (30¢/mi. x 2) $1.20/mi. 
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Upon review of the above discussion, it would appear that the 
rates based on the Trimac Study updated to 1974 are reasonable. Even 
considering the fact that the PMLP data is based on late 1975 costs the 
resultant revenue-mile rates would appear to be at least 20 percent higher 
according to the following analysis. 

Allow 12%3 percent for overhead and administration plus 10 percent 
for profit on’ they total fixed plus variable cost of $1.20. 


"7 Te. L.20 = $1.56 and multiply by 1.12 to update to 1975 


==) We.dal) 56lp¢ al vli2 tb: 75 


compared to PMLP cost plus overhead and administration 


bet fT len6 Site bie é 
aise Gt 120%. 


The PMLP analysis is high due to allowance for contingencies as 
well as the higher costs of leasinb but it should be noted* that the 
1.12 updating factor inserted in the above calculation also makes the 


updated Trimac rate more conservative for comparative purposes. 


‘a See comparative data bottom of page 344. 


= 305e- 


Reconciliation of Lyleton Area Table C-1 
Computed Total, PMLP Computed Total 
and Cost per Revenue Mile Rates 


A. Computed totals -- adjustment and comparison. 
Table C-1 Computed Total = $86,392 
PMLP Computed Total = $106,304 


Adjusted Table C-1 result to allow for lower payload used in PMLP 


analysis and to update the costs: 


25 SL. * 
GOnao ax 33.3 * Yo i2> =; $106,725 


Adjusted PMLP result to allow for profit and administration and $1.70 


versus $1.63 rate per revenue mile: 
LOS 


106,304 x +25 = $131,518 
Gils 
Ratio of adjusted totals: 
131 2518 fx 
106,725 ~ 1-43 


NOTE: This is higher than the 120% factor of revenue-mile comparison page 
C-4 because of the 40 m.p.h. used in cost table C-1 versus the revenue- 


mile cost derived on average speed of 35 m.p.h. in the Trimac budget. 


B. Comparison of costs based on revenue-mile calculation 
PMLP Transport Cost Total = $95,921 


based on $1.70 per revenue 
mile and 23.2 ton payload. 
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Table C-1 Transport Cost Total 
based on $1.14 per revenue mile, 25.5 * payload and 
103,080 total miles: 


se eTat! $580 756 


Adjusted PMLP transport cost to allow for greater payload of 


Table C-1 analysis: 


306-9 
Dono ciaex Hees $86,590 


Ratio of total transport costs calculated on a revenue-mile basis: 


C. Total cost based on revenue mile calculation for comparison with Time 
and Mileage rates calculated result of table C-1. 
Table C-1 computed total = $86,392 
Total cost on a revenue-mile basis = transport cost + Stationary 
time + profit & administration. 


58 7/56 atic] 414 Saexic6 233) S 
mane Ree sry | to ee A $87 , 369 


This works out to a slightly higher figure than the table result of 
$86,392 due to improved efficiency at 40 m.p.h. average speed in table C-1 as 
compared to budget based $1.14 per revenue mile at an average speed of 


approximately 35 m.p.h. 


* PMEP Used 55.6 Jb./bu. ain ly leton areas. for comparative purposes the 
table C-1 calculation uses payload 918 x 55.6 _ Ne Is 
Seo OO wale o cbone 
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COMPARATIVE CHECK ON LOADING AND UNLOADING CHARGES 


The following tables provide a comparative illustration of loading 


and unloading charges for elevator and farm hauling by commercial truck. 


Considering Elevator to Elevator Haul 


with 20 minutes loading, 20 minutes unloading including tarping and checking 


BASED ON TIME AND 


MILEAGE RATE THEORY PMLP 
TRUCK ANNUAL MILEAGE 1974 1975 
60,000 plvcUe hos 667 om tere 40 minutes of driver time 
918 bu. ; : @ $6.50/hr. and 23.25 tons/load 
106,000 : : : 
$13.80 X_-667 _ 1 ge spy, is $.18/ton or $.18/36 bu. 
918 bu. 
139 ,000 Sees bo Xe OR p 
Vet QTo Bue) = 0.9¢/bu. = 0.5¢/bu. 


extra Farm Loading Charges 
Industry Charges 


1974 
3ased on Time and Mileage Rate Theory Can. Wht. Board Movement 
ind annual truck mileage of 60,000 Sask. Pool Alberta 
1974 Rape Seed S'toon & Moose Jaw Maximum 
F702 ke 
ogee 1.9¢/bu. 0.8¢/bu. 2.2¢/bu. 2.8¢/bu. 


This analysis indicates that the PMLP study which considers only 
the additional labour (driver waiting time) understates the real loading cost; 
however the remaining part of this cost is absorbed in the cost per revenue-mile 
calculation. 

The current 2.2¢/bu. charge for farm loading as suggested by the 
Saskatchewan Trucking Association appears to be in line with rates which would 


be charged on a time related basis. 


* This allows for one hour additional loading time for a total of 
one hour and twenty minutes at the farm. 
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PROBLEM OUTLINE 


Assume that the rate for grain haul from elevators on the 


Lyleton subdivision to Deloraine was based upon normal competition 


or single shift truck operation whereby total annual revenue available 


would be $86,392 to move all the grain as computed in Table J of 


page C-4. 


Using the typical budgets established for 1974 operation, 


determine savings (or extra profit) available through double shift 


operation. 


ANALYSIS 


Profit for single shift operation = 10% of 86,392 


On an investment in vehicles of 
3991 Hrs. of work 
2100; Hys® per turck 


Therefore wk sO. 4 31S. eee ante ese 


Cost of performing work by double shift 


Minus profit allowance of 10% 


= ee. 640 
$17,300 = 37. 0e0 
8,640 ; 
32 , 880 2 a 
(plus 9% interest 


allowed for in budget) 


(3991 Hrs. x $13.92/Hr. ) 
+ ($.174/Mi. x 103,080 Mi) 


73,490 - 7,349 
$66 ,140 


Profit for double shift operation at single shift rate: 


$86,392 - 66,140 


On an investment in one vehicle: 


1.e. a x 17,300 
Therefore R.0O.I. is: 20.250 
17,300 
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$20 ,250 


$17 ,300 


117% (plus 9% interest allowed 
for in budget) 


The effect of operating by employment of overtime would be to reduce 


the R.0.I. as follows: 


Cost of performing work by double shift would increase by: 


SOO TE HIS ae 36 33 yur. 


$12,630 


And R.0.1. would be £0,290 = 122630 = 44% (plus 9% interest allowed 


for in budget). 


NOTE: A more detailed analysis would require consideration of each 
budget item as it might be affected by second shift (night) or overtime 
operation. The above analysis, for example, is based on a theoretical 
budget in which depreciation is time related, therefore, some adjustment 
of profit figures would be appropriate to allow for extra mileage 
related depreciation in the case of higher vehicle utilization. 
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APPENDIX D 


HIGHWAY LOAD LIMITS AND 


INDUSTRY FINANCIAL STRUCTURE AND REGULATION 


=~ 369\"= 


igs > es > Ps 4 ne ae 


At i iar | et eseeat 


GHA 25 IMT! aa0u YAMA 


HUiTaiuaan GMA sUTIUNTE ALIVAALS TAT SUGML 7 


ioe i al 


ae. 


LOAD LIMITS* - POUNDS 


Primary Secondary New Limits on 
Highways Highways Municipal Roads 
** Steering Axle 10,000 10,000 
Single Axle 
w. Duals 20,000 18,000 
Total for "Single 
Axle Truck" 30,000 28,000 28,000 
Set of Tandem 
Axles w. Duals 355,000 32,000 
Total for Tandem 
Truck 45,000 42,000 42,000 
Total for Five 
Axle Semi 80,000 74,000 58,000 


* This is an outline of Saskatchewan highway load limits and 
“new limits" proposed for Municipal roads according to latest informa- 
tion - Marche. 1977. 


** This represents an allowable load of 500 pounds per inch of 
time width and a 10 inch tire size. 
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COMMERCIAL TRUCKING - FINANCIAL STRUCTURE 
- COST STRUCTURE - REGULATION 


The following are excerpts from other studies relating to 
trucking in general. These quotes support statements of the foregoing analysis 
with respect to investment, cost and enterprise flexibility. Some insight 
into regulation of the industry is also provided. 


From: "The Canadian Trucking Industry: 
Issue Arising out of Current Information" 


Canadian Transport Commission 

Economic and Social Analysis Branch 

ESAB 75 - 5 

April 1975 

"The trucking industry differs from other industries in that a 

relatively small amount of capital is required to initiate operations. 
Trucking firms' principal assets are vehicles, not inventories. The 
capital investment required by owners is rather small in proportion to 
the value of equipment purchased. Many trucking firms finance the 
acquisition of their required capital assets (i.e. trucks), through loans 
from various financial institutions. Compared to other modes of trans- 
port, the average percentage debt to equity of trucking firms is 
relatively low. This indicates the degree of leverage in the capital 
Structure of the industry. The other modes (air, water and rail) 
because of their high initial fixed costs have much higher percentage 
debt to equity figures. For example, truck transport firms have on the 
average 41.1 percentage debt to equity compared to rail with 74.1, air 
with 527.8 and water with 367.2. In comparison with the total for all 


transportation industries, whose average percentage debt to equity is 127.8, 
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trucking firms rely to a much greater degree on equity financing. 

“Operating ratios (the ratio of operating costs to operating 
revenues), tended to be lower for smaller trucking firms. This may be 
due to the fact that smaller firms had lower overhead and administration 
costs. Operating ratios for the industry varied between 92% and 96%. 

"Return on invested capital in trucking varied from a low of 
10.6% in 1966 to a high of 12.8% in 1968. 

"Current ratios (the ratio of current assets to current liabili- 
ties), which give an indication of liquidity, ranged from 1.01 in 1964 
to 0.97 in 1969. These ratios were considerably lower than those 
calculated for other industries; however, the Quebec Tariff Bureau ... 
made the following comments: 

‘It is often said that a sound financial condition demands a 

minimum ratio (current) of 2 to 1 for commercial and industrial 

businesses, since the total of current assets should be twice 
the amount of current liabilities, while it can be 1 to 1 for 
public service companies, such as trucking, because they do 

not have any inventory to sell except supplies for their usage, 

which are not subject to fluctuations in the selling price; 

percentage wise, this means that the current assets should equal 
at least 100% of the current liabilities in the trucking 
industry. 

"A large proportion of the costs in the Canadian trucking 
industry is variable. Although the precise proportions of fixed and 
variable costs have not been determined, and may vary within sectors of 
the trucking industry, it is expected that the proportion of variable 
costs to total costs is considerably higher for the trucking industry 
than for most other transportation industries. 

"Trucking enterprises have proportionally lower fixed and higher 


variable costs than do the railways because the major infrastructure 


(i.e., the roads and highways) is provided largely at public expense. 
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Railroads on the other hand must invest considerable capital for 


roadbed, track construction and maintenance." 


From: "Selected Papers on Prairie Transportation" 


University of Saskatchewan 1971 
Chapter 8 


Freight Rate Regulation in Canada 
M. Prabhur 


Assistant Professor of Law 
University of Saskatchewan, Saskatoon 

"Truck... cost characteristics are entirely different than 
railways with small investment and no fixed plant comparable to the 
railroad permanent way, and a small margin between variable and 
fixed costs. 

“Confinement of their operations principally to short-haul, 
high rated, small shipments has been necessitated by the peculiar 
nature of operating costs experienced by the trucking industry; these 
are only marginally lower than total costs which include cost of the 
vehicle, cost of licence, etc. 

"The small amount of investment required to operate a trucking 
business has two very significant effects on the industry itself and 
on its ability to compete with other modes not experiencing similar 
cost characteristics. In the first place, unlike the railways, the 
ratio of q@pital investment to gross revenue in trucking is small, 

So that there is a very small margin between variable costs, j.e., 
those costs directly attributable to the movement concerned, and 
fully allocated costs, with the result that freight classification has 


really no place in the highway rate structure. In consequence the 


8 Se 


prospects of achieving economies of scale are remote. Secondly, 

almost anyone with a small amount of capital to buy or hire, purchase 
or lease a truck -- and with physical ability to drive a heavy vehicle, 
can enter the industry and make a living, unless restrained by regu- 
latory controls, and just as easily fold the business when times are 
bad and realize a substantial part of the investment if any has been 
made. These characteristics mark out trucking as a distinct industry 
epitomizing the classical mode of ‘perfect competition’. Trucking has 
thus remained, in the main, a small scale industry with a very large 
number of extremely mobile independent organizations each Owning a few 
trucks, each with its own operating characteristics and costs and its 
Own specialized freight traffic and area of operation. It also includes 
a larger and more diverse group of private carriers which comprises 
everything from nation-wide corporations down to individuals owning a 
Single vehicle. 

"The economic effects of this diversity of the industry are two 
fold; firstly, the ease of entry results in a tendency for overcapacity 
to develop and persist, leading to ruinous competition which in turn 
leads to deterioration in stability of service and safety, evasion of 
regulation, financial irresponsibility, and even bankruptcy. Secondly, 
the ability of such an industry to withstand competition from other 
modes such as the railways and water carriers, is limited in the short 
run, though in the long run they may be the most economical agency of 
transport; so that predatory pricing or selective pricing backed by the 
financial 'leverage' that the stronger modes have, could easily drive 


the small truckers out of business. 
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"Although perfect competition assumes this constant exit from 
and entry by newcomers into it, it places the industry in a state of 
continuous instability and depresses the rates to such an extent that 
in the long run higher costs are likely to prevail. 

"The principal controls imposed on the trucking industry are 
those restricting entry and those regulating rates. Entry into common 
carriage is restricted in all provinces by the requirement of a licence 
to operate, licence in most cases being granted only on proof of ‘public 
convenience and necessity'. This restriction is designed to prevent 
overcapacity and it protects established firms to some extent from 
the evils of cut-throat competition which would otherwise prevail. 

"If control of entry into the industry is not sufficiently 
flexible, competition is restricted and existing firms are in a posi- 
tion to earn more than normal profits, which is detrimental to the 
interests of the users and the public. The only restraint in such a 
Situation will come from shippers who could substitute their own 
transport. 

"If the private carrier finds it economic to use his own truck 
to haul his goods, nothing should be done to prevent it, and in fact 
the right to this alternative is a healthy check upon any probable 
tendencies of regulated carriers to exploit the user; it would also 
force regulated carriers to prune costs and achieve efficiency as far 
as possible and thus make private carriage less attractive to the shipper. 

"The MacPherson Commission as an alternative to restricting entry 
preferred: 

‘Lively and sympathetic highway traffic boards adequately 


Supplied with the necessary data to examine and advise 
prospective entrants to the commercial trucking industry 
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if it appears to the public authorities that there are 
too many trucking companies and that this situation is 
chronic.... Concentration upon regulation of operations, 
with freedom of entry based upon knowledge, will promote 
the type of atomistic competition which brings adequate 
resources to bear in the provision of road transport at 
prices for service related to costs and normal returns 
to enterprise. Incentives to efficiency and the atten- 
dant returns are encouragedwithout the regulatory boards 
being responsible for any degree of monopoly profit. 

',..under ordinary circumstances the interests of both 
the industry and the public can better be served by a system 
of control of minimum rates devised in such a manner, having 
regard to the latest techniques in cost accounting, that 
they reflect the most efficient units in the industry, with 
sufficient flexibility to enable common carriers to determine 
their rates in any manner they deem necessary to meet 
competition not only from contract and private carriers but 
also from other modes of transport. Where necessary, 
these common carriers should be permitted to reduce their 
charges to out-of-pocket expenses for any empty back hauls 
they would have to make, thus making private carriage 
uneconomical. 

'The device of maximum rate control is unimportant in 
highway rate regulation because of the inherently com- 
petitive nature of the industry and the checks afforded 
by private trucking.' 


"Opinions on the need for controlling rates differ and advocates 
on both sides can be found. The MacPherson Commission felt that 
it is better to scrap all rate regulations. 

"The Federal Motor Vehicles Act empowers provincially constituted 
traffic boards to determine or ‘regulate the tariffs and tolls to 
be charged by a federal carrier for extra-provincial transportation 
in that province .... in the like manner and subject to the like 
terms and conditions as if the extra-provincial transport in that 
province were local transport'. The federal Government may exempt 
any carrier or any part of its amen from provincial control. 
Where they have been so exempted, Part III of the National 
Transportation Act may be applied to them. The scheme of regulation 


is similar to that for railways; the tariff or rates may be filed 
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with the Canadian Transport Commission directly or through Traffic 
Bureaus and the Commission may disallow rates if they are non- 


compensatory or take advantage of a monopoly situation, or prejudice 


public interest." 


3 | [or 


Caran yea ee bene, 


TRANSPORTATION RELATED DISTORTIONS 


IN THE CANADIAN FLOUR MILLING INDUSTRY 


T,.G. JOHNSON 
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EXECUTIVE SUMMARY 


The objectives of this study are: 

1) to describe the past and current market conditions 
of the flour milling industries and the likely 
conditions in the near future; 

2) to describe the regional distribution of flour 
mills in Canada, the probable cause of this dis- 
tribution and the probable effect of current and 
future trends on this distribution; 

3) to describe the present operating practices of 
Eastern and Western mills as they relate to the 
movement of wheat into the mills and to the move- 
ment of products from the mills to the market; 

4) to estimate the differential impact of a) freight 
rates, b) subsidies, c) Canadian Wheat Board 
practices and d) regulations, on Western versus 
Eastern mills; and 

5) to estimate the degree of distortion of locational 
advantage, if any, created by a) differences and 
level of freight rates, b) subsidies, c) Canadian 
Wheat Board practices and d) regulations. 

The study employs location theory as a basis for predicting the 
‘natural’ geographic distribution of milling activity in Canada. The 

§ 
actual current distribution situation of the industry is described 
and compared with that which is predicted by theory. 

The operating practices are described in detail so that the 
mechanics of the various distortions can be appreciated. These dis- 
tortions are then described and quantified within this operational 
context. 

A measurement of total distortion is estimated for each market 
for flour and millfeeds as well as the overall average under present 


markets shares. These distortions are in terms of the difference in 
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net effective subsidy to Eastern versus Western mills. 

It is estimated that under present market shares a Western flour 
mill receives a net effective subsidy of 10 cents on the average hundred- 
weight of flour (and the resulting by-products) produced. This compares 
with 59 cents per hundredweight for an Eastern mill. This 49 cents per 
hundredweight difference represents the average distortion of locational 
advantage from the West to the East. The export market for flour is 
only slightly distorted (8 cents per hundredweight in favour of Eastern 
mills). However, it is possible that Western mills are being excluded 
from the Eastern domestic market by these distortions since they favour 
Eastern mills by almost 40 cents per hundredweight. 

The analysis indicates that removal of the "at and east" rail 
freight rates would be extremely damaging to Western mills, increasing 
the overall distortion from 49 cents per hundredweight to 58 cents per 
hundredweight, and the distortion in the export market from 8 cents 
per hundredweight to 45 cents per hundredweight. 

The study indicates that the locational characteristics of the 


industry are very sensitive to transportation related distortions. 


- 380 - 


INTRODUCTION 


The terms of reference of the Grain Handling and Transportation 
Commission instruct it to consider the implications of possible changes 
in the system to the region's “economic development opportunities in 
terms of agricultural processing, manufacturing and natural resource 
development". One area which has been identified as requiring investi- 
gation under this instruction is the effect of the present grain 
handling and transportation system on the locational advantages of 
flour mills in Canada and the predicted effect of various changes in 
the system. The specific objectives of this study are: 


1) to describe the past and current market condi- 
tions of the flour milling industries and the 
likely conditions in the near future; 


2) to describe the regional distribution of the 
flour mills in Canada, the probable cause of 
this distribution and the probable effect of 
current and future trends on this distribution; 


3) to describe the present operating practices of 
Eastern and Western mills as they relate to the 
movement of wheat into the mills and to the 
movement of products from the mills to the 
market; 


4) to estimate the differential impact of 
a) freight rates, b) subsidies, c) Canadian 
Wheat Board practices and d) regulations, on 
Western versus Eastern mills; and 


5) to estimate the degree of distortion of loca- 
tional advantage, if any, created by a) differences 
and level of freight rates, b) subsidies, 

c) Canadian Wheat Board practices, and 
d) regulations. 
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LOCATION THEORY 


In this section, location theory will be discussed very briefly 
as it applies to this study. 

Location theory suggests that industries may be divided into 
three types depending on the type of location decisions that they make. 
Industries are said to be input oriented if in the long-run they locate 
new capacity near the source of inputs (raw products, energy, labour, 
water, etc.). Similarly, industries are said to be market oriented 
if new capacity is located near potential markets. The third type of 
industry is bound to neither input sources nor the market and is called 
foot-loose. 

Location theory implies that there exists some natural advantage 
in locating a firm in some areas over others. For example, a manu- 
facturing firm located near the market for its product has a locational 
advantage if: 


1) the manufacturing process involves a significant 
weight increase; 


2) the freight rates are higher for the product 
than for the raw material; 


3) theprocess results in a product which is more 
difficult to store and/or transport than the 
raw material; and/or 


4) by-products of the process are more profitably 
disposed of at that location than at another. 


If the reverse conditions exist for an industry, then those 
firms located near the source of raw material will have a locational 


advantage. 
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Firms in other industries have natural location advantages if they 
are located near a cheap or abundant source of inputs (other than raw 
products). Many industries, for example, must be situated near a 
source of labour. 

Locational advantages are not static, however. A number of 
factors tend to increase or decrease the locational advantages of an 
era. Some of these factors include: 


1) changes in technology in the manufacturing 
industry; 


2) changes in technology in the transportation 
industry; 


) changes in the freight structure; 

) changes in market demand; 

5) changes in supply of raw materials or inputs; 
) 


changes in government regulation of the 
industry; and/or 


7) changes in subsidy levels or qualifications. 

In the short-run, when capacity cannot be increased, decreased 
or relocated, changes in the determinants of locational advantage will 
affect, instead, the profitability 3 firms. By definition, the 
effect of these changes will vary with the location of the firms in 
the industry, improving the profitability of some relative to others. 

Location theory also implies that there are 'natural' locational 
advantages. Any variation from a 'natural' locational advantage is 
a distortion. Anderson defines a distortion as "....an effect dif- 
ferent from that produced by the standard equilibrium model of pure 


competition with containable allowances for inter-firm deviations from 
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that model."* Anderson cautions however that in some cases "....the 
aberrations from the classical model are too large to enable the word 
‘distortions' to be Properly contained...".** In particular "....the 
transport function in Canada has such long historical ties to the 
public purse and to agriculture, such deep involvements with public 
policy, that one is constrained to enquire ‘Distortions from what?'", ** 
Despite the difficulties involved in describing the 'natural' 
competitive environment of many industries, it is possible and indeed 
very useful to explore the effects of certain ‘distortions’ (or groups 
of ‘distortions') on the locational advantage of firms. This then will 


be the general approach taken in this paper. 


AN OVERVIEW OF THE CANADIAN FLOUR MILLING INDUSTRY 


In the crop year 1974-75, Canadian flour mills ground 88,889,000 
bushels of wheat into 39,020,000 hundredweights of flour (Tables VII -1 
and VII=-2). Of the 39.0 million hundredweights of flour milled, 8.1 
million was exported and 30.9 million was used domestically. 

As of July, 1975, there were 42 flour mills in Canada (Table VII - 3). 


This compares to the 101 mills in 1954. A majority of Canadian flour 


* F.W. Anderson, "Grain Movement Subsidies in Canada and 
Economic Distortions" in Transportation Subsidies--Nature and Extent, 
ed., Karl M. Ruppenthal, (Vancouver, B.C.: Centre for Transportation 
Studies, U;B.C.., 1974) p. 49. 

** Ibid, 
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TABLE VII-1 


Millings of Total Non-Feed Wheat 
By Eastern and Western Mills 
(1954-55 to 1974-75) 


Bushels Milled % Milled 

Ps iy eR AS ae A ed Pa ae Sipe Ane Se ee ee El gay eke t,t gee g = eee 

I 1 
Year East West Tota] pepeast West 

f ! 

t 1 
1954-55 { 44,172,101 48,234,667 92,406,768 ; 47.8 Bye 
1955-56 ; 44,281,262 47,488 ,763 9137700254 1-48.23 Sa 
1956-57. ty 442/599. 738 42,549 ,635 B51 AO. S/S sig 0.0 50.0 
1957-58 «4 46,863,878 45 5425 ,019 92:,2885897 441 65048 49.2 
1958-59" = | 90,142,957) 1 
1959-60 , 44,408,179 46,981,622 91.53895 801 P4856 51.4 
1960-61 1 43,093,826 46 ,637 ,329 SVU SMiPa isise uks as D2 20 
196]-62ay | 39434877,946 44,362 ,634 88,240,580 ; 49.7 oY. 3 
1962-63 {| 44,475,418 34,313,914 134739 5352 11 eso Oe 43 .6 
1963-64 ; 51,961,658 595708.919. yell h,640,577 1 pyehGeo 63.5 
1964-65 ; 49,295,438 37,913,804 OhecU . C4 cen OCaa! 43.5 
1965-66 ; 52,338,991 45 ,587 ,004 O77,920499 0 sae oo 46.6 
1966-67 ; 51,616,827 38,467,819 90,084,646 ; 57.3 42.7 
1967-06 4952535 020 35,485 ,830 84/69:.1 50m aeeocrs 41.9 
1968-69 ;, 54,984,800 303063 579.) 85,048,591 | 64.7 S38) 
1969-70 | 60,898,328 29,659 ,004 90355/sa925e: WS7e2 32.8 
1970-71 Oe. 30 CLT SY NEA 27/ &7 54673284; 6855 Sie 
VOI T-72" "ee 4606635.6033 2737 88..28 chop foe AIMS ye Matos sc) S135 
1972-23 » .\..,605246,365 26,143,748 86 390113441 369-4 S0R3 
19/374 ee oi a) #59.,5295258 25,130,842 84,660,100 ; 70.3 7 
1974-75 61,220,000 27,669,000 88 ,889 ,000 68 .9 34.1 

I ' 

t ' 


SOURCE: 


Statistics Canada, "Grain Trade of Canada" 1954-55 to 1973- 


74, Cat. No. 22-201, Ottawa, and "Grain Milling Statistics", 
July and August 1975, Cat. No. 32-003, Ottawa. 
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TABLE VII - 2 
Exports and Domestic Use of Canadian Milled Flour 


Wheat Flour Produced Wheat Flour 
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Including Wheat Flour Used 
Year Low Grades Exported Domes tically 
PO EE = Domes trea tly 
(Hundredwei ght) 
1930-31 31,296 ,684 Aba ib NC Be 17,965,425 
1931-32 2050/75/08 10 551.044 18,125,904 
1932-33 29,425,215 10,526,401 18,898,814 
1933-34 29,286,824 10,691,087 18,5954737 
1934-35 27,770,497 9,310,608 18,459 ,889 
1935-36 29,246,262 OF OOwOT 7 19,487,585 
1936-37 27,928,060 8,870,303 19 0573757 
1937-38 COsUcUs yes, 7,074,926 18,145 ,821 
1938-39 29,786,702 07.024 320 20,7 0C250e 
1939-40 34,845 ,490 13,291,479 21,554,011 
1940-4] 38, 368,633 20, 66a 04 16 52022532 
1941-42 59 Ua .e 2 20,003,325 19,011,927 
1942-43 46,237,411 24,647,421 21,589,990 
1943-44 47,635,513 26,390,167 21,245 ,346 
1944-45 48,284,414 MUA OPE iy! 20,993,703 
1945-46 52,018,498 28,201 594) 23,656,951 
1946-47 06.:035,9704 SRN evel i 22 9165/57 
1947-48 47,353,004 Z2Osy OG0GS 20 ,O%64921 
1948-49 39,944,794 20,947,620 18,997,174 
1949-50 a9. / 08,032 19,896,136 19,811,896 
1950-51 AO al O's Lao C45 30059 be 21,958,241 
1951-52 46,771,184 22,258,324 24,512,860 
1952-53 46,776,625 24,609,199 22,167,426 
1953-54 40 ,769 ,909 20,142,824 20,627,085 
1954-55 40,606,599 17,692,945 22,136,654 
1955-56 40,148,750 17,391,300 223757,460 
1956-57 37,623,446 14,582,431 23,040,015 
1957-58 40,819,678 17,556 , 886 Lo, 00l4) 92 
1958-59 39,826,493 16,141,267 23 [685/226 
1959-60 40,344,578 16,073 ,893 24,270,685 
1960-61 39,914,644 15,513,836 24,400 ,808 
1961-62 39 539,651 13,892,676 25 646 ,975 
1962-63 35 85054220 11,854,458 23,650,762 
1963-64 901035569 2350/3 ,9/8 26,229,591 
1964-65 39,107,358 13,714,069 25 393,289 
1965-66 ESeoglecbc Lowey d owem i 26,955,146 
1966-67 39 978,571 13,848,208 26,130,363 
1967-68 SH 4105904 | 10,734,857 27,020,984 
1968-69 Or yucts bot 10,705,452 26,156,699 
1969-70 39 ,640 ,459 Wl 3723,;205 hI9 17,254 
1970-71 38,534, 863 10,802,813 27 3732050 
1971-72 39,071,806 10,745,908 28,325,898 
1972-73 38,049 ,127 10,154,053 27,895 ,074 
1973-74 SI ESE WEAR E a4 29 203,919 
1974-75 39 ,020 ,000 8,132,989 30,887,011 


TABEE WV =. 


Flour Mills In Canada By Province 
(1954-1975) 


i} 
Year Nova British 
‘Scotia Quebec Ontario Manitoba Saskatchewan Alberta Columbia Canada 


: 
1954meee 5 58 VW 10 14 3 101 
1956 | -- 4 45 7 9 HW 2 78 
1958)\emee 4 41 7 9 10 2 73 
1960) ‘tase 4 38 7 8 9 2 68 
1902) pages 4 37 8 7 9 3 68 
1964 | fee 4 37 6 6 10 4 67 
1966 | -- 5 34 6 7 9 4 65 
1968) "gues 5 28 6 6 9 4 58 
19701 et 5 24 6 6 8 4 54 
1972 “tama 4 21 5 6 6 2 45 
1975 geet 4 20 5 5 6 1 42 
: 


SOURCE? Statistics Canada, “Flour Milts*¥ Cat. "Nos ?s2-215, Ottawa. 
Statistics Canada, "Flour Mills and Feed Mills in Canada", Cat. 
Nos. 32-401,501, 503, and 504, Ottawa. 


mills are located in the East with the bulk of these in Ontario. 

The industry has operated far below capacity for many years 
(Table VII- 4). At present the industry is operating between 20 percent 
and 25 percent below capacity. Western mills represent a dispropor- 
tionately large share of this excess capacity.* The obvious question 
then is 'what locational advantages exist in the flour milling industry 
which might explain this excess capacity?'. 

* Tangri, Om P. and E.W. Tyrchniewicz, "The Removal of the Crow's 
Nest Pass Rates on Grain and Grain Products Moving to Eastern Canada for 


Domestic Consumption: Implications for Industrial Development and 
Expansion in the Prairie Provinces, Especially Manitoba", August, 1971. 
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TABLE VII - 4 


Percentage of Mill Capacity In Operation 


1953-54 to 1973-74 


Percentage of 
Capacit 


1953-54 70.1 
1954-55 Tee 
1955-56 ifiagsr | 
1956-57 69.3 
1957-58 74.7 
1958-59 I0e2 
1959-60 78.0 
1960-61 82.6 
1961-62 Clea 
1962-63 70.0 
1963-64 94.3 
1964-65 7 One 
1965-66 85.4 
1966-67 78.8 
1967-68 80.2 
1968-69 fore 
1969-70 haa 
1970-71 76.9 
1971-72 gtba 
1972-73 76.0 
1973-74 74.4 


pe ee ee oe ee ey AR: So 10h Pere nee 

SOURCE: Statistics Canada, "Grain Trade of Canada", 
1954-55 to 1973-74, Cat. No. 22-201, Ottawa. 

pnt Paid 22 eet ot ae le or Deitel ah eaten eet aiae as hadi, Steeda state ne ks 


An examination of the technical features of the flour milling 
industry suggests that it may be quite market oriented for domestic 
use of flour but that for export flour, the mill located near the 
raw material may have the locational advantage. The following fea- 
tures support the argument with respect to the domestic market. 


1) Domestic flour moves exclusively by rail (or 
truck over short distances). Wheat, on the 
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2) 


other hand, can also be moved by water. Since 
there is no competition between rail and water 
for flour traffic one would expect freight rates 
on flour to be higher than those on wheat. 


Domestic orders are usually relatively smal] 

and are filled with bagged flour. Since bagged 
flour is more difficult to load and unload from 
box cars than wheat and since bagged flour is 
unable to exploit the more efficient hopper cars 
as wheat does, one would expect still higher 
freight rates. 


The domestic consumers of flour often take 
delivery in less-than-carload-lots. The local 
miller has a decided advantage in supplying 
such a market because of the extra cost and 
inconvenience of less-than-carload-lots. 


In the case of the export market for flour, factor 3) above 


does not hold. 


Factors 1) and 2) are offset by the advantages that 


the Western mill has in being located in the wheat growing area. 


1) 


The flour mill located in the wheat production 
area does not require as large an inventory of 
wheat as a mill located elsewhere. Wheat can 

be drawn from farms or primary elevators quickly. 


These mills have the choice of rail, commercial 
trucking or direct delivery by producer to 
move grain to the mill. 


There is significant weight reduction involved 
in the milling of wheat into flour. The 
milling process yields an average of one 
hundredweight of flour for every 2.3 bushels 

of wheat milled. This involves a weight reduc- 
tion of 27.5 percent (from 138 pounds to 100 
pounds. 


This hypothesis is largely borne out by the facts. Domestic 


flour use is almost entirely supplied by local mills. Production 


for the export market is centered in the west, at the source of the 


raw material, rather than in British Columbia or on the seaway as 
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might be expected if the industry was market oriented with respect to 
the export market.* 

Given this feature of the Canadian milling industry, it is 
possible to explain the distribution of excess Capacity observed in 
Canadian mills. Table VII -1 illustrates the trends in the domestic 
and export markets for Canadian flour over the last 40 years. The 
peak year for Canadian flour mills was experienced in 1946-47 when 
over 56 million hundredweights of flour were milled. Of this total, 
33 million were exported and 23 million were used domestically. 
Since the 1946-67 crop year, exports have gradually declined. 

As Table VII~ 1 indicates, exports have become fairly stable 
(although they do exhibit minor declines) at just over 10 million 
hundredweights per year.** This trend has been partially offset by 
increases in the domestic use of flour. Over all, however, Canadian 
flour production has declined some 30 percent from its peak of 56 
million hundredweights in 1946-47 to 39 million hundredweights jin 
1974-75. 

Since Western mills have traditionally produced flour for the 
export market, and since this market has declined significantly the 
disproportionately high amount of overcapacity in Western mills is 


explained. Table VII~1 illustrates the shift in level of production 


* Almost half of the production of Western mills has tradi- 
tionally been exported. Only 15 percent of Eastern milled flour is 
exported on the other hand (see Tangri and Tyrchniewicz, op. cit.) 


** This decline in exports is occurring despite the fact that the 
world trade in flour has increased each year. The net result has been 
a considerable drop in Canada's share of the world flour market. 
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from the West to the East since 1954-55, 

There is no evidence that the trends observed above will be 
reserved in the near future. It does appear though, that they may 
be moderating (particularly the decline in exports). 

Given this overview of the industry, it is now possible to 
understand more fully the intricacies of the flour milling operating 
practices. In the next section, the present operating practices of 
Canadian flour mills are examined. The discussion emphasizes the 
differences between the practices of Eastern and Western mills in 


order to facilitate the comparative cost analyses that follow. 


DESCRIPTION OF THE PRESENT OPERATING PRACTICES OF 
EASTERN AND WESTERN MILLS 

One of the predominant elements of the present flour milling 
industry is the part played by the Canadian Wheat Board. The Canadian 
Wheat Board purchases all milling wheat from the farmer at the point 
of delivery. This ownership is maintained until the wheat is sold to 
foreign buyers at Vancouver or Thunder Bay, or, in the case of domestic 
buyers, until the wheat is about to be milled. In the latter case, the 
Canadian Wheat Board pays all freight, storage and carrying charges 
on the wheat until it is milled. Domestic mills pay the Canadian 
Wheat Board ‘in-store Thunder Bay' for the wheat plus (or minus) freight 
and handling to their mill. Storage and carrying charges on wheat 


stored in Canadian mills are paid for out of Canadian Wheat Board funds. 
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The Canadian Wheat Board functions as an extension of the pro- 
ducer. It purchases the wheat, takes responsibility for transporting 
it to the terminals, pays for inspection, elevation, cleaning, etc. 
Each year the costs of the Canadian Wheat Board are deducted from the 
Surplus generated from selling the wheat and the difference is paid 
to the producer as a final payment. 

A second participant in the system is the federal government. 
The federal government affects the industry in a number of ways. 
Firstly, it enforces the current two price system for domestically 
used milling wheat. The domestic mill is required to pay $3.25 for 
Spring wheat and between $3.25 and $5.75 for durum depending on the 
world price. If the world price rises above the maximum prices to 
millers ($3.25 for spring wheat and $5.75 for durum) the Canadian 
Government makes up the difference to a maximum of $1.75 per bushel. 
The ceiling prices to producers then are $5.00 per bushel for spring 
wheat and $7.50 per bushel for durum. 

Secondly, the Federal Government regulates certain freight rates. 
In the West, the statutory grain rates reduce transportation costs to 
flour mills on much of their product. In the East, the "at and east" 
subsidy reduces the rail freight charges on grain and flour shipped 
to eastern seaports. 

Thirdly, the Federal Government subsidizes users of the St. 
Lawrence Seaway by charging tolls which do not cover the full costs 
of the Seaway. 


Finally, the Federal Government subsidizes producers and/or some 
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buyers of feedstuffs through the Feed Freight Assistance Program and 
indirectly through corn tariffs. 
The details of the programs and the distortions that they create 


will be discussed in a later section. 


Eastern Mills 

Eastern Mills, those east of Thunder Bay, purchase milling wheat, 
basis in-store Thunder Bay plus freight and handling costs to their 
mills. The mills have the choice of moving this wheat by water, rail 
or a combination of water and rail. The choice of transportation mode 
is closely related to the market for the flour. Wheat milled for 
domestic markets usually moves via water from Thunder Bay to the mills 
while wheat milled for the export market moves by water to the Bay 
ports and by rail from there to the mills. This anomaly is created 
by the 'at and east' subsidy which only applies to export grain and 
flour. 

Export bound flour is returned to rail and is shipped to a sea- 
port for export. Under the 'milling in transit’ (M.I.T.) privilege, 
flour is effectively shipped at through rates from the Bay port to the 
point of export. The mills pay the railway a 'stop-off' fee plus the 
difference between the through rate and the rate already paid on the 
flour portion from the Bay port to the mills. The millfeed portion 
is effectively shipped at the rail rate in force from the Bay port 
to the mills. Figure VII~1 illustrates how M.I.T. works to the 


advantage of mills. 
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Eastern millfeeds qualify for Feed Freight Assistance in Eastern 
Quebec and the Maritimes. Virtually all millfeeds are sold locally, 


however. The price realized then is almost entirely determined by the 


price of U.S. corn. 


THUNDER BAY HALIFAX 
_— Rate = $1.87/cwt. MILL Rate = $.40/cwt. 
Ze or ver Ce a 
ere eto Attant ico tt 


‘Xi Se Through Rate = $.75/cwt—-— -tsipe meit3 or 


Charges No Milling in Transit Milling in Transit 
Thunder Bay - Montreal $1.87/cwt. $1.87/cwt. 
Stop-off fee* -- $ .03/cwt. 
Montreal - Halifax ye O/C dete clea 
$2.27/cwt. $ .78/cwt. 


—ee_s_eeeeeeeeeeeeeeee 


* Statutory Export Stop-off Fee = $ .03/cwt. 


FIGURE VII-1 A Description of the Milling in Transit Privilege 
(Export Flour) 
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Western Mills 

Western mills purchase wheat from the Canadian Wheat Board basis 
‘in-store Thunder Bay' less the statutory freight rate from the primary 
elevator to Thunder Bay. The mills have the choice of exercising the 
‘milling in transit' privilege, trucking the grain from the primary 
elevator to the mills or of offering a premium to producers who de- 
liver directly to the mills. In the first situation, the mills pay 
the domestic freight rate from the primary elevator to the mills. 

East bound flour would qualify under the 'milling in transit' privilege. 
A 'stop-off fee' is paid on this portion of the product. The net 
freight charge on the movement of flour from the mills to Thunder Bay 
is then equal to the statutory rate between the primary elevator and 
Thunder Bay, less the domestic rates already charged for the movement 
of the flour portion from the primary elevator to the mills. In 
addition, the mills must pay a 3.0 cent ‘diversion charge' to the 
Canadian Wheat Board which is used to compensate the primary elevator 
company for its loss of terminal elevator revenues on the grain. 

In the second situation, the mills save the 'stop-off fee' and 
any difference in the statutory rate associated with the mill as com- 
pared to the primary elevator. Instead the mills pay for the cost of 
trucking the grain. If this cost is less than the 'stop-off fee' 
plus the difference in statutory rates at the mill as compared to 
the primary elevator, then this alternative is more attractive. 

If the third alternative is chosen, that of encouraging direct 


producer delivery, the mills can offer a premium of up to the cost of 
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commercial trucking plus the ‘diversion charge’. Figure VII -2 com- 
pares these three alternatives. 
Once the wheat is milled, the flour is sold in one of three 
markets: 
1) the local market 
2) the Eastern domestic market, or 


3) an export market through Vancouver or an 
Atlantic port. 


Flour exported through Vancouver and all flour Shipped to Thunder Bay 
moves at statutory rates. From Thunder Bay, export bound flour moves 
via rail to Atlantic ports at the ‘at and east! freight rates. 

Flour moving into eastern markets moves at domestic rail rates east 
of Thunder Bay. 

Millfeeds are usually sold locally or are exported through 
Vancouver. Despite the fact that the Western millfeeds are eligible 
for statutory rates to Thunder Bay and for Feed Freight Assistance 
into Maritime markets, Western mills no longer are able to compete in 


this market. 
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ihe Farm 
Trucking Rate = $.17/cwt. Oy Premium = $.20/cwt. ) 


“Domestic Rate = $.20/cwt. 
Primary VA ant | Thunder 
Elevator G i a Dc ae ee me ace Og Bay 


\ Sees rate = ze. 
Set a oe eee ee Statutory rate = $.23/cwt 


rucking From Producer 

Charge Malia lt. Primary Elevator Delivery 
Primary elevator - mill 

-- Rail Freight $ .20/cwt. 

-- Truck Freight $ .19/cwt.* 

-- Mill door premium Sy oea/Cwt.* 
Diversion Charge $ .03/cwt. $-203/.CWE- 
Stop-off Fee $ .18/cwt. 

$ saee 

Mill - Lakehead -$ .20 = $ .03/cwt. $ .22/cwt. tanec CWwL. 
TOTAL CHARGES $ .44/cwt. $ .44/cwt. $ .44/cwt. 


* This is the maximum amount considered by the Western miller. If wheat 
can be secured at a lower truck freight charge or mill door premium 
Savings are made over the M.I.T. option. 


FIGURE VII~2: A comparison of Western Mills' alternative means of 
procuring milling wheat. 
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DISTORTIONS IN THE FLOUR MILLING INDUSTRY 


There are several ways in which the present situation in the 


flour milling industry might be considered distorted. 


Canadian Wheat Board 

The Canadian Wheat Board, in its “in-store Thunder Bay" price 
of milling wheat, includes a number of costs which it incurs. These 
costs are associated with the service rendered by the Board (including 
inspection, freight, terminal elevation, cleaning, Canadian Wheat 
Board administrative costs, etc.). Western mills buy milling wheat 
at this price less freight. They must, therefore, pay for these 
other services despite the fact that they do not receive them. Mills 
must have their wheat cleaned and inspected at their own cost and 
lose that part of their locational advantage of operating in the 
wheat producing area. It is estimated that the value of these ser- 
vices is about 7% cents per bushel of grain purchased from primary 
elevators and 13% cents per bushel of wheat purchased directly from 
the producer. On the average this means an overcharge of approximately 
10 cents per bushel or 23 cents per hundredweight of flour. Eastern 
mills, on the other hand, are overcharged less than half of this or 
approximately 11 cents per hundredweight of flour. See the Appendix 


for an analysis of Canadian Wheat Board overcharges to Canadian mills. 


Mill Diversion Charge 
When Western mills receive wheat from primary elevator companies, 


the Canadian Wheat Board collects, on behalf of the grain company, 3.0 cents 
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per bushel "diversion charge" in lieu of terminal elevator revenues. * 
This in effect requires the Western mill to pay for still more ser- 


vices which it does not receive. 


Storage and Carrying Charges 


One of the natural advantages of locating a mill near the source 
of milling wheat is the reduced need for storage. It is estimated 
that the year round average storage and ‘bought to arrive'** require- 
ment of a Western mill is less than one month. Eastern mills on the 
other hand require much higher storage levels. During the summer, 
the mills must have one month's supply of wheat in store and another 
month's supply in ‘bought to arrive’ position. Due to the closing 
of shipping during the winter, Eastern mills require a total of six 
months' supply in storage and in transit. This requirement declines 
by one month's supply, each month, until the end of March, at which 
time they require the minimum two months' supply again. This requires 
Eastern mills to have an average of three months' supply in storage 
and ‘bought to arrive’. 

Based on storage costs of over 1.9 cents per bushel per month 


and carrying charges of 3.44 cents per bushel per month,*** the monthly 


* Mills are required to pay an additional 1.5 cents per bushel 
“diversion charge" if the wheat that they secure contains less than 
l1 percent dockage. Since wheat in primary elevators seldom contains 
less than 1 percent dockage, this additional 1.5 cents per bushel is 
ignored in this analysis. 


*x The term "bought to arrive’ refers to wheat in transit. 


*x* The carrying charges are based on a price of wheat of $3.75 per 
bushel and an interest rate of 11 percent, i.e. $3.75 x .11 + 12 months. 
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cost of storing wheat is estimated at 4.44 cents per bushel. This 
results in a cost of 10.21 cents ber hundredweight of flour for 

each month that a mill must store wheat. This would result in a 
20.42 cents per hundredweight advantage involved in milling near the 
source of wheat. Since the Canadian Wheat Board pays all of the 
storage and carrying costs, the Western mills lose this comparative 
advantage. In effect, the Western farmer pays the cost of equalizing 


the storage costs of Eastern and "lestern mills. 


Statutory Grain Rates 

The statutory grain rates limit the freight rates applicable to 
most grain movement in Western Canada to % cent per ton-mile. 
Specifically, the rate applies to all grain and grain products moving 
by rail to Thunder Bay or to Churchill and al] grain and grain products 
moving to Vancouver and Prince Rupert for exoort. The recently 
released report of the Commission on the Cost of Moving Grain by Rail 
Suggests that the statutory rates are less than compensatory. 

The effect of these rates on locational advantage in the flour 
milling industry is unclear. It is quite obvious that the West 
Coast area itself is discriminated against since the statutory rates 
apply to eastward, but not westward movements of arain and grain 
products to domestic users. The effect on the locational advantage 
of mills in the area is less clear, however, since the rates apply 
equally to the raw and the finished product. One would expect that 
this discrimination simply results in higher flour costs to consumers 


in British Columbia. 
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There are two other possible mechanisms by which this distortion 
might affect locational advantage. First, it is possible that a pro- 
portionate increase in these rates might amplify any locational advan- 
tages now existing. Since Eastern mills must move the raw product 
(including the flour portion of the millfeed portion) at the statutory 
rate while Western mills must move only the flour at the statutory 
rates (marketing at least some of the millfeeds locally), an 
increase in these rates may favour the Western mills. 

Secondly, an increase in the statutory rates would mean that 
the options of commercial trucking from the primary elevator to the 
mill or of offering a premium for producer deliveries would be less 
expensive relative to the increased rail freight rates. Since these 
options are open only to Western mills, the effect of increasing the 
Statutory rates may be to improve the position of Western mills 


relative to Eastern mills. 


Feed Freignt@rAssietance 


The Feed Freight Assistance Program, while important to the 
milling industry in the past, will now play a much smaller role. 
In the East, millfeeds are usually sold locally. Mills outside the 
areas designated under the program are therefore unaffected. Only 
one Eastern mill (at Halifax) operates within the designated area 
and even here the millfeed buyer likely captures most of the subsidy 
paid. 

Western mills market their millfeeds locally, in the British 


Columbia market and in the export market. Of these, only millfeeds 


- 401 - 


Sold into the British Columbia market are eligible for subsidy under 
the Feed Freight Assistance Program. Again, the feeder would capture 
most of the benefits since the major substitute, feed grains from the 


prairies, is also eligible under the program. 


At and East Subsidy 


The ‘at and east' is a Federal subsidy paid directly to the 
railways in return for rate concessions on export bound grain and 
flour. To receive the subsidy, the railway must move the grain or 
flour from an inland port (Thunder Bay or East) into export position 
in a Maritime or St. Lawrence port. In return for charging the 
shipper the same freight rate that was in effect on September 30, 
1966, the government pays the difference between the above rate and 
the compensatory rate as estimated by the Canadian Transport Commission. 

The ‘at and east' subsidy, while available and used by both 
Eastern and Western mills, favours the Western mills to a greater 
extent far the Eastern mills. This statement is based on two argu- 
ments. 

First, Western mills, in order to sell to the export market 
through Eastern ports, must use the rail service since bagged flour 
cannot easily be shipped by lake vessels into export position. 
Eastern mills on the other hand may employ either rail or water. 


Compensatory rail freight rates would be considerably higher than 


present water rates. * 


* It is quite possible that water rates would increase somewhat 
if the 'at and east' were abolished. 
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Secondly, Western mills receive a larger total benefit from the 
program since they export a larger proportion of their total production 


than do their Eastern counterparts. 


Seaway Tolls 


The present seaway tolls do not cover the full cost of the 
St. Lawrence Seaway. It has been suggested that users of the seaway 
should bear the operating costs of the seaway and share in the retire- 
ment of the debt incurred during its construction. 

The effect of the low seaway tolls is almost entirely in 
favour of Eastern mills since Western mills do not ship flour by 
water.* Eastern mills are very heavily dependent on lake freight 


for the movement of wheat to be milled for domestic markets. 


The next distortion to be examined is that caused by the 
Canadian tariff on United States corn. At present, this tariff 
adds 8 cents per bushel to the price of United States corn bought 
by Canadian feeders. 

As producers of feedstuffs, for the Eastern market, the Eastern 
flour mills receive direct benefits from this tariff. As long as 
domestic production of feedstuffs are less than domestic consumption, 
the tariff increases the price of domestic feedstuffs by an amount 


equal to the level of the tariff. 


* To the extent that the railways compete with lake vessels, 
the lower lake freight rates may reduce the rail freight rates somewhat. 
The magnitude of this indirect effect is likely very small. 
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Under the new Feed Grains Policy, it is likely that Western 
mills also benefit from this tariff on domestic sales of millfeeds 
because the increase in the corn-competitive formula price will affect 
feed grain prices throughout Canada. The millfeeds which are exported 


are not affected by the tariff. 


Stop-Off Fee Subsidy 


Both Eastern and Western mills are subsidized through the stop- 
off fee on export movements of flour. However, the mechanism through 
which this subsidy is administered and the level of subsidy is dif- 
ferent. The railways presently charge 18 cents per hundredweight 
Stop-off fee on domestic flour shipments. In the East, the maximum 
allowable stop-off fee on export flour is set at 3 cents per hundred- 
weight. In the West, the railways are free to charge the full 18 cents 
per hundredweight. The government then reimburses the Western mill 
7.5 cents per hundredweight of export flour. As a result, the Eastern 
mill is subsidized 15 cents per hundredweight while the Western mill 


is subsidized only 7.5 cents per hundredweight .* 


* In 1975 the stop-ff fee was increased from 9 cents to 10.5 
cents per hundredweight and then to 16 cents per hundredweight. 
The 7.5 cents per hundredweight subsidy was based on the 10.5 cents 
per hundredweight charge. The subsidy, however, was not increased 
to reflect the increase to 16 cents per hundredweight. The railways, 
on July 6, 1976 increased stop-off fees to 18 cents per hundredweight. 
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QUANTIFICATION OF DISTORTIONS IN THE FLOUR MILLING INDUSTRY 


The distortions discussed in the last section each shift some of 
the competitive advantage associated with one location to other loca- 
tions. The extent (and the direction) of these shifts vary from one 
market to another. The most satisfying means of analyzing these shifts 
in competitive advantage would be to determine the exact competitive 
advantage of each mill, in each market, with and without the distortion. 
In the absence of the large amount of detailed information necessary for 
such an approach, it is possible, instead, to estimate the changes in 
competitive advantage using partial budgets to compare costs. 

This will be the approach taken in this section. Without attempting 
to determine the actual cost levels of firms, the changes in costs due 
to the distortions identified earlier will be estimated for two repre- 


sentative firms (one in Saskatoon and another in Montreal). 


Assumptions 


The analysis in this section is based on a number of assumptions 
about the practices of firms in the industry, the markets and costs. 
Each assumption is based on other analyses, interviews with members 
of the industry or analysis undertaken in this paper. 


1) Western mills purchase milling wheat and market 
flour as follows: 


From Elevators From 


Rail Truck Producers 
0% Slew) Soy 70% 
Ort Marketer. See. Ab) SO Oia ie ina na eee Dba ee Coe 30%_ 


20% 40% 40% 100% 
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2) Western mills sell their millfeeds as follows: 


Pratries £6\. 9% 55.250. . We. Sa te ee 2.0% 
Beitash GalunOia s2na¥-+en4 oo ta es yA 
Export through Vancouver ....... 79.1% 


3) Eastern mills market their flour and millfeeds 
as follows:* 


Flour Millfeeds 


basternn Canada: i. Pdi tigen. 85% 85% 
EXpOVty E00 O3ree etal 15% 153 


4) Each 2.3 bushels of wheat (60 pounds per bushel) 
are milled into 100 pounds of flour and 38 pounds 
of millfeeds. All values are expressed in 
hundredweights of flour equivalents (i.e. 100 
pounds of flour, 2.3 bushels of wheat and 38 
pounds of millfeeds). 


5) The mill diversion premium is assumed to be 3 
cents per bushel or 6.9 cents per hundredweight 
of flour. 


6) Storage and carrying charges are assumed to 
be 4.44 cents per bushel per month. Translated 
into average cost per hundredweight of flour, 
this amounts to 10.21 cents for each month's 
supply of wheat that a mill must maintain on 
the average throughout the year. 


7) Initially it is assumed that the statutory 
rates represent only one-half of the costs of 
moving grain. This suggests that the subsidy 
involved in the rates is 22 cents per hundred- 
weight (Saskatoon to Thunder Bay). 


8) The ‘at and east' subsidy is assumed to reduce 
freight rates by 69.35 cents per hundredweight 
of flour, for flour moving by rail from Thunder 
Bay to Halifax.** 


* These percentages are based on figures in the Canadian 
Livestock Feed Board, Annual Report, Crop Year 1973-74. 


*k The Canadian Millers Association, "Elimination of the 
Subsidy on the Movement of Flour and Grain for Export Through 
Eastern Ports," a submission to the Minister of Transport, February 
16, 1976. 
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It is assumed that this subsidy benefits only 
Western mills since Eastern mills have the option 
of using an all water route. Rough budgets 
indicate that there would be little or no increase 
in freight costs involved in switching from water- 
rail to all water transportation.* 


9) The corn tariff is assumed to represent a 5.43 
cents subsidy per hundredweight of flour equivalent, 
to millers selling millfeeds in the Eastern 
~ market. This is based on an 8 cent per bushel 
increase in the price of United States corn which 
results in an equivalent increase in the price of 
millfeeds. 


10) The Canadian Government at present charges 1.2 
cents per bushel seaway tolls. It is arbitrarily 
assumed here that this represents only 50 percent 
of the seaway costs. The subsidies involved then 
are 1.2 cents per bushel of wheat or 2.76 cents 
per hundredweight of flour equivalent. 


11) The stop-off fee on export movements involves a 
15 cents subsidy to Eastern mills and a 7.5 cents 
Subsidy to Western mills. Since it has been 
assumed that two-thirds of export flour employs 
the Milling in Transit privilege, the average 
Stop-off subsidy on export flour from Western 
mills is 5 cents per hundredweight. 
Effective Subsidy 
Given these initial assumptions, it is possible to estimate 
the effective subsidy on flour and millfeeds moving into each market. 
Table VII-5 summarizes these subsidies. This table demonstrates 
wide variations in the level of subsidy. The most subsidized flour 


market is the export of Eastern milled flour (56.50 cents per hundred- 


weight). Flour sold in the West actually is burdened by a negative 


* Canada Grains Council, Appendices to Eastern Grain Movement 
Report, (Winnipeg: 1975). 
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subsidy of 17.26 cents per hundredweight. Table VII-6 estimates 
the net effective subsidy and the distortion in favour of Eastern 
mills for each market for the flour and millfeeds and for the present 
marketing situation. 

Table VII-6 indicates that the most distorted single market 
is the Western market for flour. If Eastern and Western mills were 
to compete for the Western market, the locational advantage of the 
Western mill would be shifted away by the amount of 61.52 cents per 


hundredweight. 


TABLE VIT=6 


Net Effective Subsidies in Various Markets 
and the Related Distortion 


Market Net Effective Subsidy Distortion 
Eastern Western in favour of 
Mills Eastern mills 


Export market for flour 


Eastern market for flour 
Western market for flour 


Eastern market for 
millfeeds 


Present market shares 


Given the present markets of Eastern and Western mills, the 


combined and weighted distortion in favour of Eastern mills is 48.81 cents 
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per hundredweight under the initial assumptions.* This estimate 
must be interpreted with a great deal of care. It must be remembered 
that this estimate of distortion is strictly static. The present 
market shares are symptoms of the distortions in each market. Changes 
in any of the component distortions would result in changes in the 
markets and market shares. The combined and weighted distortion 
Simply indicates the relative cost differences imposed on mills in 
Saskatoon compared to Montreal as a result of transportation related 
distortions. , 
It is interesting to note that while a Saskatoon mill in total 
is presently being discriminated against by the amount of 49 cents 
to 60 cents per hundredweight of flour, its competitive advantage 
in the export market is only reduced by approximately 8 cents per 
hundredweight. The export market is the only market in which Eastern 
and Western mills are presently competing to any significant extent. 
Another interesting observation is that Canadian mills are at 
present receiving a net subsidy in the export market. It must be 
remembered, however, that many of the effective subsidies considered 
in this paper also apply to the wheat sold to foregin mills with whom 
Canadian mills must compete for foreign flour markets. It is beyond 
the scope of this study to determine the effect of transportation 
related distortions on the competitiveness of Canadian mills with 


a 


* This distortion is based on an interpretation of Canadian 
Wheat Board overcharges favourable to Eastern mills. Using an 
alternate set of assumptions, this distortion is as high as 59.68 
cents per hundredweight. See the Appendix for an elaboration of this 
point. 
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foreign mills for export markets. Therefore the net effective sub- 
sidies in the export market should not be interpreted as an indication 
that the competitiveness of Canadian mills is increased relative to 


foreign mills. 


ANALYSIS OF ALTERNATIVE SCENARIOS 


The preceding analysis estimates the total distortion in the 
present system. This distortion is measured in terms of the net 
subsidy per hundredweight of flour to Western versus Eastern mills. 
The same framework may be used to predict the effect of changes in 
subsidies, regulations and Canadian Wheat Board practices on the short 
run profitability of mills located in Saskatoon and Montreal. It 
must be stressed that this analysis applies to the short run situation 
only. In the long run, two types of changes would occur which this 
analysis is less capable of predicting. First, the location of 
milling activity would shift as locational advantages were altered. 
Second, markets and market shares would change as relative advantages 
in each market were altered. This analysis suggests the direction 
in which these changes would occur but not the extent. The calculation 
of distortion under present market shares is particularly misleading 
if it is considered in any light other than in the very short run. 

The following section predicts the effects of two different sets 


of assumptions about subsidies, regulations and Canadian Wheat Board 
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practices. First, it will be assumed that the "at and east" subsidy 
and the related freight rate freeze is ended. The second scenario 
involves the removal of: 

1) The Canadian Wheat Board overcharges, 

2) Mill diversion charges, and 


3) The payment of storage and carrying charges 
by the Canadian Wheat Board. 


In each case, all other assumptions will remain unchanged. 


Removal of "At and East" Subsidy 

Table VII -7 summarizes the net effective subsidy in the various 
markets for flour and millfeeds under the assumption that the "at 
and east" subsidy is removed. Given the information in Table VII ~-/7, 
the distortion in any market can be calculated. Table VII-8 lists 
the distortions (in cents per hundredweight of flour equivalent) in 
some of the markets for Canadian flour and millfeed and the aggregated 
distortion assuming present market shares. 

Table VII-8 indicates substantial distortions in favour of 
Eastern mills in each market for flour. The aggregated distortion is 
58.23 cents per hundredweight of flour.* By comparing Tables VII-6 
and VII~8, it is possible to determine the impact of the removal of 


the "at and east" program. 


* Again it is important to note that assumptions upon which 
this estimate is based, are the most favourable possible for 
Fastern mills and thus 58.23 represents a minimum. The corresponding 
maximum is about 69.11. The actual distortion would fall somewhere 
within this range. 
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TABLE VII +8 


Net Effective Subsidies in Various 
Markets and the Related Distortion 
(No At and East Subsidy) 


Net Effective Subsidy 


Eastern Western Distortion 
Mills Mills In Favour Of 
Eastern Mills 


Market 


e 8. 2:66 Oe bi *) CFO. 8 CaN sf SAN Vie =) (o FeES (S|) 8) 86 8 O48 


Export market for flour 


Eastern market for flour 
Western market for flour 
~ Eastern market for millfeeds 
Present market shares 


Such a comparison indicates that the removal of the “at and 


east" subsidy and the associated freight rate freeze would increase 
the distortion in favour of Eastern mills in the export market for 
flour from 7.82 cents per hundredweight to 44.82 cents per hundredweight 
-- an increase of 473 percent. 

The effect of this change on the aggregate situation (assuming 
present market shares) would be to increase the distortion in favour 
of Eastern mills by 9.42 cents for each hundredweight of flour pro- 


duced. This represents an increase of 19.3 percent. 


= Alas 


Removal of Canadian Wheat Board Overcharges, Mill Diversion 
Charges and Canadian Wheat Board Payment of Storage and 


Carrying Charges 


Table VII—9 summarizes the net effective subsidy in each market 
for flour and millfeeds in second alternative scenario. Under these 
assumptions, the effective subsidy decreases in each of the Eastern 
mill's flour market but increases in each of the Western mill's flour 
market. As a result, the competitive position of Western mills is 
vastly improved. 

Table VII- 10 summarizes the levels of distortion which would 
result if the three market imperfections above were removed. Under 
these conditions, the competitive advantage of the Western mill in the 
export market for flour would be increased by 27 cents per hundred- 
weight over that of the Eastern mill. Overall, the Eastern mill would 
Still be the biggest benefactor of the imperfections, receiving 12.63 
cents more subsidy on each hundredweight of flour milled. This is 
largely due to higher subsidies received on locally marketed flour 
and millfeeds than those received by the Western mill. 

The differences between Tables VII-—8 and VII -10 very vividly 
point out the consequences of removing some distortions while leaving 
others. The removal of the "at and east" subsidy in the absence of 
any other changes would compound an already serious overall distortion 
of locational advantage. Removal of the Canadian Wheat Board over- 
charge, the mill diversion charge and the payment of carrying and 
Storage costs by the Canadian Wheat Board, on the other hand, would 


tend to moderate the present distortion. One consequence, however, 
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would be to make an abrupt reversal in the direction of distortion 
in the export flour market. 
These examples stress the importance of carefully examining the 


impact of changes in a system such as this. 


Net Effective Subsidies in Various Markets 
and The Related Distortion 


TABLE VII —10 | 


Net Effective Subsidy 
Distortion 
Market Eastern Western in favour of 


Mills Mills Eastern mills 
he ¢/cwt Cardene igh 
Export market for flour 5/700 64 .00 -27 .00 
Eastern market for flour 24.76 22400 eG 
Western market for flour (AER T HG -- 24.76 
Eastern market for millfeeds 13.79 T6\155 =? J76 


Present market shares 39.57 


CONCLUSIONS 


Summary 

This study has attempted to estimate the level of distortions 
from the 'natural'’ locational advantage in the Canadian flour milling 
industry. It is felt that this objective has been achieved with 
fair success. It is estimated that under present market shares, a 


flour mill in Saskatoon receives a net effective subsidy of approximately 


<4lglz 


ten cents on each hundredweight of flour (and the resulting by- 
products) produced. This compares with an estimate of 59 cents per 
hundredweight for a mill in Montreal. This 49 cents per hundredweight 
difference is considered a minimum. The difference could be as high 


as 60 cents per hundredweight. 


Limitations 

Caution must be exercised in the application of this study. 

The study is valid only within the context in which it was designed. 

First, it is important to recall that the study does not attempt 
to determine the total costs of production or even the total trans- 
portation costs. It simply attempts to estimate the change in 
costs that would occur if certain imperfections were removed. It 
is impossible, therefore, to determine domestic market boundaries, 
for example. 

A second point to remember is that the study deals in the 
relative rather than the absolute in many cases. An obvious example 
is the inclusion of the statutory rates. It is probable that the 
statutory rates represent a subsidy to producers and that if the 
rates were relaxed, the producers rather than the millers would pay 
the larger freight bill. This source of distortion is real, however, 
and has been included since producers would be willing to sell their 
wheat to a local milling at a lower price rather than pay the higher 
freight bill. The net effective subsidy figures are therefore 
relative. It is the difference between the comparable figure for 


Eastern and Western mills which is important. 


- 418 - 


Third, it is very important to keep in mind that the study deals 
with only two milling locations--Saskatoon and Montreal. As a 
result, one must be careful when making broad generalizations. The 
situation portrayed by the Montreal mill, for example, may be atypical 
of a mill in Halifax. The study is intended vee illustrative 
rather than exhaustive. 

Next, the accuracy of the estimates is dependent upon the 
accuracy of the assumptions. The most suspect assumptions are: 


1) those regarding the costs of Canadian Wheat 
Board services; 


2) those regarding the Canadian Wheat Board services 
received by Eastern and Western mills; 


3) that Eastern mills receive no benefit from 
the "at and east" rates; 


4) that the statutory rates represent 50 percent 
of real costs; and 


5) that the present seaway tolls represent 50 percent 
of real costs. 


These assumptions are undoubtedly inaccurate to some extent. 
However, since there is no way of determining the magnitude or even 
direction of the inaccuracies involved, it is expected that they do 
not bias the results of the study significantly. 

Finally, it must be pointed out that the study assumes a static 
Situation. Sources of wheat and markets for flour and millfeeds are 
assumed to remain unchanged. It is likely that a change such as the 
relaxation of statutory rates would result in a change in the source 
of milling wheat for Western mills. Increased rail freight rates 


would allow a Western mill to pay higher truck freight and/or premiums 
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to producers. Abolition of diversion charges would tend to reduce 
direct deliveries since premiums would be reduced. These shifts in 
sources would only occur if they saved the mill money. The assumption 
that sources of wheat are static, therefore, results in an under- 


estimate of the size of the distortion. 


Conclusions 
Upon examination of specific components of the total distortion, 
several conclusions become obvious. 


1) As a result of distortions in the industry, 
it is likely that Western flour consumers pay 
more for flour while Eastern and foreign con- 
sumers pay less than under a non-distorted market. 


2) The locational advantage in the export market 
for flour is only slightly distorted in favour of 
a Montreal mill. It is therefore unlikely that 
the share of this market held by a Saskatoon 
mill has been reduced substantially by the 
distortions. This observation is of particular 
importance since this market is the only one in 
which there is any significant competition 
between Eastern and Western mills. 


3) The Eastern market for flour is quite substantially 
distorted. It is possible in fact that this 
distortion (approximately 39 cents per hundred- 
weight) protects Eastern mills from competition 
from Western mills. Removal of this distortion 
might allow Western mills to compete effectively. 


4) The most distorted market is the Western market 
for flour. The competitive ability of Eastern 
mills is increased by over 61 cents per hundred- 
weight of flour relative to their Western counter- 
parts. Eastern milis are unable to compete in 
this market despite the distortion, however. 


5) Only one element clearly distorts the system in 


favour of Western mills--the “at and east" subsidy. 
(See Table VII ~11). 
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6) The major sources of distortion in favour of 
Eastern mills are the payment of storage and 
carrying charges by the Canadian Wheat Board, 
the statutory rates, and the Canadian Wheat 
Board overcharge. 


This study indicates that Western mills are discriminated 


against by present policy and practices. 


However, this discrimination 


occurs largely in the local domestic market for flour and millfeeds. 


Removal of the distortions discussed in this paper could, in total, 


have a detrimental effect on Western mills if the subsidies involved 


were not also removed from export wheat. 


TABLES Liem 


Summary of Effective Subsidies to Eastern and Western Mills By Source 


Source of Distortion 


Canadian Wheat Board 
Overcharge 


Mill Diversion Charge 
Storage & Carrying 
Statutory Rates 

At and East Subsidy 
Seaway Tolls 

Corn! Waar f 

Stop-off Subsidy 


Effective Subsidy 


Distortion 
in favour of 


Eastern Western 


Mills Mills Eastern mills 
-11.13 =204/ 5 bass 
-- - 4,14 4.14 
30263 10.21 20.42 
SON36 1322 1785 
-- LP -11.10 
2535 -- G35) 
4.62 lets 3.49 
2424 1.40 84 
59.07 10.26 6057.1 


Complete removal of distortions would increase the competitive 


advantage of Western mills over Eastern mills only marginally in the 
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export market. At the same time, the absence of subsidies could sub- 
stantially impair the Canadian industry's ability to compete with 
foreign millers in the world market. The one possible exception to 
this observation is the possibility that Western mills could compete 
with Eastern mills for the Eastern domestic market. Total removal 
of distortions would improve Western mills' competitive ability rela- 
tive to Eastern mills' by approximately 40 cents per hundredweight. 
An increase in competitive ability of this magnitude would certainly 
expand the boundaries of the Western mill's market area. 

The study suggests that selective removal of distortions must 
be considered very carefully. Removal of the "at and east" rates 
for example would: 


1) significantly increase the discrimination 
against Western mills in total; 


2) seriously impair the competitiveness of Western 
mills relative to Eastern mills for the 
export market; and, 


3) damage the Canadian milling industry's ability, 
jin total, to compete in the world market.* 


This study indicates the sensitivity of locational advantage in 
the Canadian Flour milling industry to subsidies, regulation and Canadian 
Wheat Board practices. The administration of these policies has 
inadvertently shaped the locational pattern (in the longer-run) and 
profitability (in the short-run) of Canadian mills. It is important 


2 ee ae 


* This is assuming that the corresponding subsidies on wheat 
sold to foreign mills are not altered. 


ay eae 


that the results of these policies be critically compared with 


regional development objectives and that contradictions be removed. 


- 423 - 


BIBLIOGRAPHY 


Anderson, FAW. "Grain Movement Subsidies in Canada and Economic 
Distortions," in Transportation Subsidies--Nature and Extent, 
ed., Karl M. Ruppenthal. ancouver, B.C.: entre for 


Transportation Studies, U.B.C., 1974, PP. 49-55. 


Brewis, T.N. Regional Economic Policies in Canada. Toronto: The 
Macmillan Company of Canada Limited, 1968. 


Canada Grains Council. Eastern Grain Movement Report. \Vinnipeg, 
Manitoba: Canada Grains Council, January 1975. 


Canada Grains Council. Appendices to Eastern Grain Movement Report. 
Winnipeg, Manitoba: Canada Grains Council, 1979. 


Canadian Livestock Feed Board. Annual Report, 1973-74. Montreal: 
Moreh ole loos 


Canadian National Miller Association. “Elimination of the subsidy 
on the Movement of Flour and Grain for Export Through Eastern 
Ports", a submission to the Minister of Transport, February 1G; 
1976. 


Canadian Wheat Board. Report to Producers on the 1974-75 Crop Year. 
Winnipeg, Manitoba: Canadian Wheat Board, February, 1976. 


Dever, D.A. Secretary General, Canada Grains Council. -"The 
Effects of the Crowsnest Pass Railway Rates," Paper presented 
to Crowsnest Rates Grain Transportation Seminar, Calgary, 
March 20, 1975 and Edmonton, April 10, SWS 


Kates, Peat, Marwick and Co. Grain Transportation in Eastern 
Canada, Volumes I and II, A Study Prepared for the Grains 
Group, April, 1972. 


Statistics Canada. "Flour Mills", Cat. No. 32-215. Ottawa: Queen's 
Printer. 


—APh,— 


"Elour Mills and Feed Mills In Canada", Cat. Nos. 


——32-40T, 501, 503 and 504. Ottawa: Queen's Printer. 


"Grain Milling Statistics... Cat. sNo. 32-003. 


Ottawa: Queen's Printer. 


"Grain Trade of Canada", 1954-55 to 1972-73, 


Cat. No. 22-201. Ottawa: Queen's Printer. 


2 A25e 


As PEPE Ns DeTaX 


ESTIMATION OF CANADIAN WHEAT BOARD 


AGAINST CANADIAN MILLS 


L126 - 


It is extremely difficult to accurately quantify the value of 
the various services which the Canadian Wheat Board provides while 
marketing Western Canadian wheat. One rough approximation of these 
values is the costs incurred by the Canadian Wheat Board while pro- 
viding these services. Table VII -A.1 lists the costs which the 
Canadian Wheat Board deducts from operating surplus before the final 
payments to producers are determined.* These costs are less than 
perfect indicators of the value of Canadian Wheat Board services in 
two respects. First, the categories are somewhat ambiguous, often 
including several services. Second, the per bushel costs are averages 
over all wheat in the pool. This results in an underestimation of 
the cost of performing the service since the average includes wheat 
which did not receive the service as well as that which did. 

In view of the lack of better estimates, these costs are used 
here to approximate the value of Canadian Wheat Board services. 
Table VII ~A.1 lists the various costs which the Canadian Wheat 
Board includes in the price of a bushel of wheat.** 

Each entry in the table indicates the value of that service to 


the mill in question. In the case of Western mills, the value of the 


* These cost categories and average costs are taken from the 


Canadian Wheat Board, Report To Producers on the 1974-75 Crop Year, 
page 14. 


xk It is a matter of debate whether Canadian Wheat Board costs 
represent a reduction in returns to producers or an increase 1n price 
to consumers. This analysis will proceed as if the cost represents 
an increase in price to consumers. Since the objective of this 
analysis is to determine the relative effect of the Canadian Wheat 
Board on Eastern and Western mills, it is largely an irrelevant question. 
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service varies, depending on the means of obtaining the grain. The 
total of each column represents an estimate of the value of services 
provided by the Canadian Wheat Board in each situation. By subtracting 
this total from the total Canadian Wheat Board costs, one arrives at 

a rough estimate of overcharges. 

The first cost component in Table VII ~A.1 (carrying charges 
on wheat stored in country elevators) is the payments to country ele- 
vators for storage and carrying charges. Western mills do not benefit 
from this service when producers deliver directly to the mill. 

Fastern mills and Western mills buying grain from country elevators 
do benefit from this service. 

The second component, storage on wheat in terminal elevators, 
is of benefit to Eastern mills only since wheat purchased by Western 
mills is never stored in terminal elevators. 

Net interest paid to agents on agency wheat stocks is inter- 
preted as carrying charges on wheat stocks in Canadian mills. Under 
this interpretation, all mills receive and pay for this service and 
the charge is therefore included in Table VII -A;J. 

Country elevator administrative charges are monies paid 
(one-half cent per bushel) for paperwork incurred by country elevators. 
This service is received on all wheat milled. In the case of direct 
producer deliveries to Western mills, the Canadian Wheat Board pays 
only .25 cents to the mill. Therefore, the Western mills receive 
25 cents less service. The .25 cents entered under producer delivered 


grain indicates that the Western mill (while paying the full .& cents 
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for the service) receives only .25 cents of service (paying the 
other .25 cents out of pocket). 

The next cost category, bank interest, exchange and net interest 
on other Board accounts, involves services of a general nature. It 
is therefore very difficult to estimate the value of these services 
to Canadian mills. The service involved in the exchange portion is 
clearly of no value to any Canadian mill. It will be assumed initially 
that the other services in this category are also of no value to 
Canadian mills. 

The demurrage item in Table VII-A.1 is one of the easier items 
to handle. This cost is entirely composed of ocean vessel demurrage 
which is of no value to any Canadian mill. 

The next three items--additional freight, interior terminal 
charges and interior trucking costs--are relevant only to Eastern 
mills since none of these costs are incurred by wheat purchased by 
Western mills. 

The cost of drying is charged to both Eastern and Western mills. 
While Western mills often acquire wheat which requires drying, the 
Canadian Wheat Board makes an allowance for the cost of drying this 
wheat. Therefore, both Eastern and Western mills pay for the service 
only when the service is received. 

Administrative and general expenses are difficult to allocate 
to the consumers of milling wheat. This category of costs undoubtedly 


includes components which vary with the distance between the producer 
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and the consumer (the mills).* It is difficult to arque that wheat 
delivered to the mill by the producer should incur the same charge 
for these types of services as wheat sold to Eastern mills. At the 
Same time there are other components which are rightfully charged on 
a flat, per bushel basis.** In Table VII- A.1 Canadian mills are 
all charged administrative and general expenses. It should be remem- 
bered that this overestimates the value of services received by 
Western mills relative to Eastern mills (possibly by a large part 
of the charge for this component). 

The estimates of overcharges in Table VII-A.1 are very crude. 
It is speculated here that the estimates exaggerate the overcharge for 
Eastern mills relative to Western mills. Table VII~A.2 illustrates 
these estimates and compares them with estimates which are more generous 
to the Western mills. It is likely that the two sets of calculations 
represent the extremes. The actual situation is probably closer to 


that represented by the alternate assumptions in Table VP) 2 ha2e**.. 


i 


* Services of this type include arrangements for carriers, 
costs of ownership, etc. 


** This group includes such services as research, producer 
information, etc. 


kkk This is particularly so if one considers that this metho- 
dology underestimates the costs of most of these services. If only 
those buyers who used a service were required to pay for them, 
the unit charge for the service would be higher. 
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TABLE VII -A.2 


The relative Canadian Wheat Board Overcharges 
under two sets of assumptions 


Original Alternate 
Assumptions* Assumptions** 


(¢/cwt. (¢/cwt. 
(¢/bus-)°” of flour) |: (¢/bus.) of flour) 


Eastern Mill Overcharge 209 1.9] 


Western Mill Overcharge on: 
- wheat purchased from 
elevators 


- wheat purchased directly 
from producers 


- weighted average*** 


Difference in Overcharge 
(Western - Eastern) 


* These calculations are based on-the assumptions used in 
Table VII=A.1 


** These calculations are based on the assumption that Eastern mills 
receive the full benefit of the bank interest, exchange, etc.,and 
that Western mills receive no benefit from administrative expenses. 


**k These figures represent a weighted average of the figures for the 
two sources of wheat for Western mills. The weights used are 
.6 and .4 for wheat from elevators and wheat delivered directly 
by producers respectively. These weights are based on projection 
made by a Western miller. 
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The analysis above estimates the average subsidy per hundredweight 
of flour received by Western versus Eastern mills. These subsidies 
are distributed unevenly over the different markets for flour. In 
order to determine the effects of distortion in any given market, one 
must isolate the level of effective subsidy on flour moving into that 
market. The following assumptions are made to facilitate this analysis. 
1) The Western mill receives milling wheat from 
three sources and sells flour in two markets. 
Table VII -~A.3 illustrates the present ‘supply 


of milling wheat' and ‘disposition of flour' 
Situation for Western mills. 


TABLE Vil A. 3 


Supply of milling wheat and disposition 
of flour 
present situation for Western Mills 


Supply of Milling Wheat 
From Elevators From 


Rail Truck Producers 


--The 


Disposition 


Local Market 
Export Market 


TOTAL 


2) For purposes of comparison it is assumed that 
if flour was sold in the Eastern market, the source 
of milling wheat would be in the same proportions 
asthe totals (i.e. 20% by rail, 40% by truck 
and 40% directly from the producer). 


Given these assumptions, the Canadian Wheat Board overcharges 


against Western mills are estimated in Table VII -A.4 


aie 


A 


TABLE VIT-A.4 


Canadian Wheat Board Overcharges against Western Mills 
--three markets 


oe SS 


Market 


Export 


Portion of wheat purchased from 
elevators 


Portion of wheat purchased from 
producers 


Weighted average overcharge 
- original cost assumptions 


- alternate cost assumptions 


This rather crude analysis suggests a substantial element of 
discrimination against Western mills in present Canadian Wheat Board 
practices. The degree of discrimination would appear to fall between 
11 cents and 25 cents per hundredweight of flour depending on how 
one interprets the meaning of the various Canadian Wheat Board cost 


categories and what market one is considering. 
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